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1.0 II\TRODUCTION

This Site-Specific Health and Safety Plan (SHSP) establishes the procedures and methods to be

employed for the site investigation activities that will be conducted prior to implementation of a

time-critical'removal action (TCRA) for removing metal slag and debris and radiological sources

from the metal debris reef and the metal slag areas within Parcel E, located at Hunters Point

Shipyard (IPS), San Francisco, California (Figure 1-1). The Department of the Navy (DON),

Southwest Division Naval Facilities Engineering Command (SWDIV), has directed Tetra Tech

FW, Inc. (TIFW), formerly Foster Wheeler Environmental Corporation (FWENC), to perform

the site characterization work and subsequent TCRA for SWDIV under Remedial Action

Contract (RAC) No. N6871I-93-D-5713 and Contract Task Order (CTO) No. 0072. The

Contract Health and Safety Program for this work consists of this document; the Base-Wide

Health and Safety Plan (Base-Wide Plan) (TIFW,2004a), which provides the overall framework

and basic criteria for the implementation of health and safety measures for IIPS; and the TtFW

Corporate Health and Safety Program Manual.

1.1 PROJECT OBJECTIVES AI{D SCOPE

The objectives of the activities forthis project are to assess the lateral and vertical extent of the

metal slag and debris at the metal debris reef and metal slag areas and to determine the type and

design of engineering controls required to manage sediment dispersion during implementation of

the TCRA. The scope of work to be performed for the characterization of the metal debris reef

and metal slag areas consists of the following fi,eld activities:

o Performance of topographical and bathymetric surveys, including preparation of

contour maps of the offshore and upland areas.

o Execution of landside and marine geophysical surveys and correlation of the
geophysical results with the site topography to select representative locations for

placement of area and perimeter borings.

o Collection of split-spoon and/or continuous core samples, including conducting

radiological screening of each boring location and its vicinity prior to drilling.

. Completion of downhole geophysical surveys within impacted areas of the metal

debris reef and metal slag areas to measure the thickness of metallic or slag-

containing horizons.
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1.2 APPLICATION

This SHSP will be used in conjunetion with ttre Base-Wide Plan (TIFW,2004a) and is applicable

to all work conducted under the basic contract and this CTO. Refer to the Base-Wide Plan
(TIFW, 2004a) for additional details common to all work performed at HPS. Equivalent or

additional health and safety procedures and practices may be approved by TtFW and

implemented where necessary. All project personnel are required to follow the health and safety

programs and procedures discussed herein unless changes are approved by the Project

Environmental and Safety Manager (PESIvI), who is a Certified Industrial Hygienist (CIH), and

the DON Contracting Officer. The PESM will review all applicable SHSPs prior to initiation of

field activities.

1.3 SUMMARY OF'MAJOR RISKS

The potential project hazards associated with the site characterization activities consist of
physical, chemical, and radiological hazards. Physical hazards include the following:

o Use of and working around heavy equipment

o Hazards associated with using drilling equipment

o Handling of soil cores and samples collected during drilling

e Working on or near water with hazardous currents

o Slips, trips, and fall hazards associated with working on uneven and sloped terrain

The chemical hazards include exposure to contaminated soil and sediments. During previous site

investigations, sediments near the metal debris reef were found to contain metals,

polychlorinated biphenyls @CBs), and pesticides at concentrations exceeding effects range-

median (ER-M).sediment screening criteria [Tetra Tech EM, Incorporated (TtEMI), 2002]. The

metals detected in sediment sarnples from the metal debris reef area at concentrations exceeding

the Hunters Point Ambient Levels (IIPALs) or Preliminary Remediation Goals (PRGs) are

antimony, arsenic, beryllium, cadmium, cobalt, copper, lead, manganese, mercury, molybdenum,

nickel, silver, vanadium, and zinc. Dioxins have been detected in soil at the bum disposal area

near the metal debris reef and may also be present in the metal debris reef area.

Within the metal slag area, sediment tests have resulted in metals at concentrations exceeding

ER-M sediment screening criteria (TtEMI, 2002). The metals detected in sediment samples from

the metal slag area at concentrations exceeding the I{PALs or PRGs are antimony, arsenic,

copper, lead, manganese, molybdenum, and zinc.

Anyone that enters the work area must be trained on the Material Safety Data Sheets (MSDSs)

provided in Attacment 1, and become familiar with the precautions that are associated with the

above chemicals.
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The radiological hazards include exposure to radium-containing devices within the metal debris

reef and the metal slag areas. During previous site investigations, one elevated reading was

detected near the burn disposal area within the metal debris reef area, five elevated readings were

detected by Berth 36 in the metal debris reef area, and seven elevated readings were noted in the

metal slag area, indicating that radium-containing devices may be present within both areas

(TtEMI et a1., 1997). A shoreline gamma survey, performed in June and July of 2001, indicated

that the metal debris reef and metal slag areas contain sources of radiation at greater than twice

the background concentration.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The following list identifies \the key contacts for those agencies and individuals that are

responsible for the oversight and/or implementation of the characterization activities. A project

organization chart showing the relationship among select team members is provided as Figure 2-1.

Agency Contact Project Title

SWDry
1230 Columbia Street
San Diego, CA 92101

ROICC San Francisco Bay Area
2450 Saratoga Ave., Suite 200
Alameda, CA 94501

ROICC San Francisco Bay Area
2450 Saratoga Ave., Suite 200
Alameda, CA 94501

CSO Hunters Point Shipyard
410 - Palm Avenue, Building 1, Suite 161
San Francisco, CA 94130

CSO Hunters Point Shipyard
410 - Palm Avenue, Building 1, Suite 161
SanFrancisco, CA 94130

U. S. Environmental Protection
Agency (EPA), Region D(
75 Hawthorne Street
San Francisco, CA 94105-3901

Califomia Environmental Protection Agency
Departnent of Toxic Substances Control
Offrce of Military Facilities
700 Heinz Ave., Bldg. F, Suite 200
Berkeley, CA 94710

California Regional Water Quality
Control Board
1515 Clay Sheet, Suite 1400
Oakland, CA 94312

TtFW
1940 East Deere Avenue, Suite 200
Santa Ana, CA 92705

TtFW
1230 Columbia Street. Suite 500
San Diego, CA 92101

Jose Payne
(619) s32-0e62

Peter Sfroganoff
(sr0)749-s94r

AndyUehisa
(srO)74e-s946

Mike Mentink
(4rs)7434729

Doug Delong
(41s)7434713

Michael Work
(4rs)972-3024

Tom Lamphan
(sr0) s40-2r22

Jim Ponton
(5ro)662-80A

Jamshid Sadeghipour
(949)7s6-7sle

C.H. Stanfield
(619) 47r-3sr7

SWDIV Remedial Proiect
Manager (RPM)

Resident Officer in Charge
of Construction (ROICC)
Project Engineer

ROICC Construction
Management Technician

Caretaker Site Office (CSO)

cso

EPA

Califomia Environmental
Protection Agency
(CallEPA) RPM

Regional Water Quality
Conkol Board (RWQCB)
RPM

Deputy Program Manager

HPS Program Manager
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Agency Contact Project Title

TtFV/
1940 East Deere Avenue. Suite 200
Santa Ana, CA92705
TtFW
1940 E. Deere Avenue, Suite 100
Santa Ana, CA 92705

TtFW
1940 East Deere Avenue, Suite 100
Santa Ana. CA 92705

TtFW
Hunters Point Shipyard
270 Nimitz Avenue, Building 270
SanFrancisco,CA 94124

TtFW
Hunters Point Shipyard
270 NimitzAvenue, Building 270
SanFrancisco, CA 94124

TtFW
Hunters Point Shipyard
270 Nimitz Avenue, Building 270
SanFrancisco, CA 94124

TtFW
Hunters Point Shipyard
270 Nimitz Avenue, Building 270
SanFrancisco,CA 94124

TtFW
1230 Columbia Street, Suite 500
San Diego, CA 92101

TtFW
3200 George Washinglon Way
Richland. WA 99352

Abid Loan
(619) 47r-3s02

Jeff Oslick
(e49) 7s6-7s13

Mary Schneider
(94e) 7s6-7s86

Bill Williams
(415) 671-1990

ChuckHolman
(4rs) 67r-1990

Gene Forrer
(41s) 671-1990

Richard Quinn, CSP
(650) 450-1969

Roger Margotto,
CIH, CSP, CHMM
(619) 47r-3s03

Cliff Stephan, CHP
(s09) 372-5800

Metal ReeflSlag Project
Manager

Assi stant Proj ect Manager/
Technical Lead

Quality Conkol Program
Manager

Construction Manager/
Site Superintendent

Project Quality Contol
Manager (PQCM)

Site Radiation Safety
Officer (SRSO)

Senior Site Health and
Safety Specialist (SHSS)

Project Environmental and
Safety Manager (PESM)

Project Certifi ed Health
Physicist
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3.0 SITE HISTORYAND PROJECT DESCRIPTION

The Base-Wide Plan (TIFW, 2004a) details the description, history, and physical characteristics

of HPS. The description of this specific site and duration of the project are described below.

3.1 SITE DESCRIPTION AND HISTORY

HPS is located on a long promontory in the southea'stern part of San Francisco that extends east

into San Francisco Bay. HPS encompasses 928 acres, including 496 acres on land. The land

portion of HPS was purchased by the DON in 1939 and leased to Bethlehem Steel Corporation.

At the start of World War II in 1941, the DON took possession of the property and operated it as

a shipbuilding, repair, and maintenance facility until 1974. The DON deactivated IIPS in 1974.

From L976 to 1986, the DON leased HPS to Triple A Machine Shop, Inc. (Triple A), a private

ship repair company. In 1986, Triple A ceased operations and the DON resumed occupancy.

HPS is divided into six parcels, Parcels A through F. The activities govemed by this

Characterization Work Plan deal specifically with the metal debris reef and the metal slag areas,

both located in Parcel E (see Figure 1-1).

From 1945 to 1948, the DON operated an open, l-acre bum disposal area at Installation

Restoration Site 02 Southeast adjacent to the metal debris reef. About 23,000 tons of domestic

garbage and refuse, including metal debris, were bumed at the disposal area. The metal debris

reef is suspected to have originated from the burn disposal area. The metal debris reef was first

identified during a standard data gaps investigation conducted in August 2002 (TIEMI,2002).

The history of the metal slag area is not well known. A foundry was believed to have been

located at I{PS when the shipyard was active. It is possible that the slag resulted from the

pouring of foundry waste along the shoreline; however, there is no documentation of the origins

of the metal slag.

3.2 SITEPHYSICALCIIARACTERISTICS

Parcel E occupies 173 acres along the upland shoreline in the southwestern portion of t{PS

(see Figure 1-1). The DON created this land area by filling in the bay margin, largely with

serpentine bedrock quarried from the Hunters Point peninsula. The shoreline area generally

consists of riprap containing rock, concrete, metal debris, metal slag and other debris, with

relatively sharp slopes to the bay as well as mudflat and sandy beaches. Groundwater is located

at about zero to 2 feet above mean sea level (amsl) (8 to 10 feet below ground surface), with a

westward gradient toward the bay. The layer of Bay Mud deposits in the area is continuous,

ranging in thickness from 1 to 4l feet and surface elevation from -5 to 6 feet amsl. The metal
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debris reef is located at the southeastem end of Parcel E and the metal slag area is located at the
northwestern end of Parcel E (see Figure 1-1).

3.2.1 Metal Debris Reef Area

The metal debris reef area contains metal debris and solidified residue from trash fires along the
shoreline. The metal debris reef dimensions were approximated by visual observation and based
on a survey conducted using a continuity meter to detect all metal near the ground surface. The
a.rea measures approximately 28,880 square feet (ft2), including a 1,000-ft2 area where metal
debris is not visible at the ground surface but where the continuity meter indicated the presence
of subsurface metal debris. Very little information is available on the thickness of the metal
debris reef. A conservative estimate of the thickness is 5 feet. The total volume of the metal
debris reef is estimated at 5,400 cubic yards. The metal debris reef is below the high-tide line
and in a relatively strong current area. The metal debris reef is in various states of oxidation.

3.2.2 Metal Slag Area

The area consists of metal slag along the shoreline. The slag is discontinuous and covers an area
of about I2,M5 ft2. It is estimated that only 30 percent of the area is covered by metal slag. The
vertical extent of the slag is unknown; however, a depttr of 5 feet has been estimated. The metal
slag area is partially covered during high tide.

3.3 PROJECT DESCRIPTION

A TCRA, which is being conducted in accordance with the Basewide Action Memorandum
(SWD[V, 2001), has been initiated for this site. The Work Plan for this project has been
prepared to outline the various field activitios associated with charactenzing the metal debris reef
and metal slag areas, required in order to implement the TCRA. The specific objectives of this
site characterization are to assess the lateral and vertical extent of the metal slag and debris at the
metal debris reef and metal slag areas and to determine the tlpe and design of engineering
controls required to manage sediment dispersion during implementation of the TCRA.

In order to assess the lateral extent of the metal slag and debris at the metal debris reef and metal
slag areas, the following field surveys will be conducted: l) topography, 2) bathymetry,
3) landside geophysical, and 4) marine (offshore) geophysical. These sun/eys will be used to
select locations for placement of area and perimeter borings. Area borings will be conducted
using hollow-stem auger or rotary-sonic methodology. Perimeter, or offshore, borings will be
conducted with either a hollow-stem auger system, which w ill require the use of a barge, or a
vibracore system, depending on site conditions. To identify the vertical extent of metal slag and
debris at the metal debris reef and metal slag areas, downhole geophysical surveys will be
performed during landside boring activities in each individual borehole.
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PROJECT DURATION

Site characterization activities are

mobilization effort.

estimated to be completed within 2 months of the initial
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4.0 POTENTIAL HAZARDS

The Base-Wide Plan (TtFW, 2004a) identifies hazards that are common to all projects within
HPS. Site-specific hazards associated with this project, including chemical, environmental, and
physical hazards, are summarized below.

4.I CHEMICAL HAZ.A.RDS

Based on analytical data provided by previous site investigations, the chemicals anticipated to be
encountered during site characterization activities at the metal debris reef area include
polychlorinated biphenyls @CBs), pesticides, metals, and possibly dioxins. The chemicals
expected to be within the metal slag area include metals. MSDSs for the contaminants and any
additional chemicals found on site or brought onto the site will be acquired and reviewed with all
personnel during daily safety meetings. Attachment I of this SHSP contains MSDSs of the
anticipated contaminants. The PESM and SHSS will initially specify the levels of protection and
ah monitoring requirements based on the data provided or obtained prior to
characteization activities. These requirements may change as site conditions are more fully
evaluated. Table 4-1 summarizes the hazards associated with these chemicals.

A master file of MSDSs for chemicals at the site and any additional chemicals brought onto the
site for use on this project will be kept in the HPS trailer. A copy of the MSDSs will also be
maintained at the worksite and will be readilv accessible at all times.

4.2 EDI'VIRONMENTAL IIAZARDS

Projects at HPS have the potential for hazards related to temperature stresses, which are

addressed in the Base-Wide Plan (TtFW,2004a). Other environmental hazards may include

excessive noise levels during drilling operations, high winds, and dangerous seas. Hearing

protection will be rnade available to all employees exposed to noise levels above a time-weighted

average (TWA) of 84 decibels, Ascale (dBA). If wind speeds are 25 miles per hour or higher,

the SFISS will stop all work and assess what, if any, work activities can continue to be performed

in a safe manner. The SHSS will also stop all work that must occur on water in the case of

dangerous seas. Activities on water will be determined unsafe by the SHSS based on a

combination of high winds and currents.

Biological hazards may include animal bites, insect stings, and contact with poison oak, animal

and bird droppings, mice or rats, and snakes. Persorurel will use extreme caution when working

in the vicinity of potential animal habitat, such as pickleweed, wetlands, riprap, crevices, and

under or behind objects.
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The SHSS or Construction Manager will discuss environmental hazards associated with the site
personnel at the orientation meeting prior to startup of remediation activities and during the daily
safety meetings as various environmental hazards require attention.

4.3 PIIYSICAL HAZARDS

There are numerous physical hazards associated with this project that, if not identified and
addressed, could present accidents and personal injury to the workforce, as well as operational
problems. In order to minimize the physical hazards, TIFW has developed standard safety
protocols, which will be followed at all times. The health and safety rules and guidelines are
presented in the TIFW Project Rules Handbook, and the physical hazards associated with most
project activities at IIPS are identified in the Base-Wide Plan (TtFW,2004a). In addition to the

hazards in the Base-Wide Plan (TIFW,2004a), the following precautions should be applied when
performing site characterization activities.

4.3.1 
'Walking 

Surfaces and Trip Hazards

The shoreline area of Parcel E is marked by riprap containing rock, concrete, metal debris, metal

slag, and other debris, and has relatively sharp slopes to the bay. The metal debris reef area
contains metal debris and solidified residue, while the metal slag area consists of metal slag
along the shoreline and is partially covered during high tide. Care must be taken when walking

around the site to avoid slip, trip, and fall hazards, especially during rainy or windy conditions
and in locations that may be wet due to the nearby waterbody. The SHSS will inspect each work
area prior to commencement of work in each area and physically mark all trip hazards. Site-
specific training will be provided for hazards that cannot be marked or removed. In order to

minimize tripping hazards caused by debris, job supplies, and equipment, personnel will remove
these materials from the work areas daily and stockpile the materials and place equipment in

storage areas. The SHSS will enforce this "housekeeping" effort throughout the day..

In addition, there are likely to be slip, trip, and fall hazards on board the work boat/barge due to
wet walking surfaces, unsecured equipment left on deck, open hatches, and the pitching and

rolling actions of the vessils in rough water. These hazards will be controlled by keeping the

vessel decks and walkways free of debris and other litter. All open floor hatches will be closed
during nofinal operations, and any stairways, waikways, and elevated work platforms will be
equipped with guard railings. Workers will wear high-haction, steel-toed safety boots and pay

careful attention tb potentially haeardous surface conditions. Following daily safety inspections,
the SHSS will communicate to site personnel the identification of any injury-causing hazards
that may be present within the work area.
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4.3.2 Working Aboard Vessels

The bathymetric survey, the marine geophysical survey, and offshore drilling will require

working aboard various vessels. Small work boats and tug boats will be used to conduct surveys,

collect surface water samples, inspect all waterside work activities, and either perform

vibracoring or move barges, transport barge personnel to and from the shore, and set anchors,

depending on site conditions. Should site conditions require the use of the hollow-stem auger

over water, the auger system will be transported to a barge for operation.

Operating vessels on water caries such risks as having a crew member fall overboard and

possibly drown, striking or being struck by other vessels operating in the area, losing power or

steering and drifting into hazardous areas (onto shore, into marine facilities, and so forth), and

encountering severe weather and dangerous seas. The risk of boating accidents will be reduced

by ensuring that only experienced personnel operate vessels, operating the vessels in accordance

with applicable United States Coast Guard (USCG) regulations, maintaining vessels in good

mechanical order, avoiding bad weather and dangerous seas, and ensuring that emergency

equipment is available on board. Emergency equipment may include life vests, life rings,

lifeboats, fire extinguishers, and communication equipment.

4.3.3 Head and Back Injuries

At a minimum, workers will don hard hats, safety boots, and safety glasses prior to performing

any site activities. This will reduce the likelihood of a severe injury from small falling objects

and prevent minor injuries caused by bumping one's head while working around heavy

equipment. Heavy lifting will be required when moving equipment and supplies, launching small

boats, stowing gear, and handling testing equipment. To control this hazard, personnel will be

instructed in proper lifting techniques and will not lift more than 50 pounds without the

assistance from another person. Mechanical lifting equipment will be used whenever possible to

minimize worker exposure to lifting hazards.

4.3.4 Radiation

Low-level radioactive materials may be present in both the metal debris reef and metal slag

areas. If radioactive materials are encountered during radiological screening, the Base-Wide Plan

(TtFW, 2004a\ describes program requirements and general procedures. The selected

subcontractor has submitted a site-specific Radiological Control Plan (RCP), included as

Appendix D of the Work Plan (TIFW,20A4b), that will be followed. This RCP will be reviewed

and accepted by a TIFW Certified Health Physicist and a TtFW CIH (PESM).
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5.0 ACTIVITY IIAZARD ANALYSES

Activity Hazard Analyses (AHAs) are the focal point for safe conduct of work on a project. An

AHA has been developed for each planned work activity to identify the sequence of work,

specific hazards anticipated, ffid the control measures to be implemented to minimize or

eliminate each hazard. The AHAs will be covered during the preparatory phase meetings for all

definable project tasks and will be used to augment daily safety meetings intended to heighten

safety and hazard awareness on the job.

AHAs for this project are included in Attachm ent 2. These AHAs, having been prepared prior to

the initiation of work activities, consider the anticipated hazards. Additional AHAs may be

necessary to address tasks that were not identified at the time this SHSP was written. During the

site characterization work, if any changes to the existing AHAs are necessary due to changing

site conditions or requirements, the SHSS will ensure that the affected AHAs are updated and

that workers review the amended AHAs. The SHSS will forward any new or modified AHAs to

the PESM for review.
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6.0 PERSONAL PROTE CTIVE EQTIIPMENT

Personal protective equipment (PPE) will be selected and used based upon the existing and

potential hazards anticipated. Various levels of PPE will be provided to workers at the site

depending on the specific work tasks to be performed. The selection of PPE requires an

evaluation of chemical contaminants, concentrations of these chemical contaminants, and

physical hazards that may be encountered.

The initially established PPE and action levels for the charactenzation activities presume that the

contaminants are non-volatile and that techniques used will not generate aerosols or dust. A PPE

matrix is included as Table 6-1 to specify the minimum PPE requirements for each task, as

known at the start of the project. As additional testing, monitoring, and background information

become available, the SHSS may adjust the action levels and PPE accordingly. Any changes to

PPE require approval by the PESM. The decision to upgrade or downgrade the level of

protection required in the field will be communicated as appropriate to all site personnel. The

decision and justification for the change in level of protection will be recorded in the health and

safety logbook.
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7.0 AIR MONITORING AND RADIATION SCREENING

Air monitoring will not be necessary for daily field activities, unless new contaminants or a

substantial increase in existing contaminants are suspected to be encountered. If dust levels are

visible, air monitoring for dust will be performed. Personal air sampling is also not planned at

this time; however, as the work proceeds and if procedures are modified or other contaminants

are encountered, personal air sampling may be required. The SHSS wiil contact the PESM if

conditions change from those currently anticipated.

Site activities that involve ground disturbances, including drilling and sampling activities, will

require monitoring for radium-containing devices. Radiological screening is discussed in detail

in the RCP (TtFW, 2004b).

Final Site-Specific Health and Safety Plan

Metal Debris Reef and Metal Slag Arcas
Patcel E, Hunters Point ShiPYard

DCN: FWSD-RAC-04-2236
CTO No. 0O72. Revision 0,06/29104

g22l6FnlMdlRef_S HSP.de 7- l



8.0 SITE CONTROL

To minimizethe transfer of potentially hazardous substances from the site, contamination control

procedures will be employed. The establishment of regulated areas and designated site work

zones will be one method of contamination control. Site control through access control points

will reduce the possibility of:

Personnel exposure to site contaminants.

Contaminant translocation by personnel or equipment from the site.

Methods that will be used to facilitate site access control include:

o Scheduling operations to minimize numbers of personnel at the site.

o Establishing site work zones around each work site location-

o Establishing control points to regulate access to and egress from work zones.

o Implementing appropriate decontaminationprocedures.

The areas surrounding the proposed soil boring and sampling locations will be controlled by

barricades, cones, and caution tape. The cordoned areas will be considered exclusion zones. On

the boat or barge, the area immediately in the vicinity of the sample collection will be the

exclusion zone. On small boats, the entire boat will be an exclusion zone. Entries into these

areas will require personnel to have the proper PPE and training. The Construction Manager and

the SHSS will implement control measures as necessary.

8.1 SITE SECURITY

HPS has a Department of Defense police force. The San Francisco Redevelopment Agency

provides guard services at the lnnes Avenue entrance to HPS. Personnel entering HPS must

have a badge and a parking permit. However, HPS has had significant scavenging and thefts.

Project equipment will be stored in a fenced and secured area. The Metal ReeflSlag Project

Manager may employ the use of a private security guard service to augment HPS security.

Workers should always assure that their vehicles are in good operating condition and that they

have sufficient fuel. When re-entering arry area for the day's work, the entire work area is to be

reinspected by the SHSS and at least one other person to assure that the work area is unchanged

from the previous day's work. Personnel will verify that their equipment has not been altered or

vandalized. Inspections of equipment must be performed each day. If workers discover syringes,

needles, drugs, unknown containers, and so forth, they will inform the SHSS so that the items

can be safely removed. Workers will not attempt to remove these items on their own.
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8.2 EQUIPMENT DECONTAMINATION

Heavy equipment, PPE, monitoring equipment, and sampling equipment may require

decontamination. As equipment is moved from one work area to the next work area, the parts of

the equipment that may have been contaminated, but not yet washed off, can be covered with

plastic to facilitate movement of the equipment to the next work area without performing a full

decontamination wash. However, it is essential that all gross contamination be removed from the

equipment before moving the equipment out of a work zone. Pressure washing of equipment

contaminated with PCBs should be avoided to prevent aerosolization of the PCBs. Other

contaminants may be scraped or brushed off.

All PPE waste generated will be bagged, labeled, and stored for off-site disposal or incorporation

into other waste materials. In no case will storage exceed 90 days from the start date of

accumulation of the waste.

8.3 PERSONNEL DECONTAMINATION

At a minimum, site workers will be provided with adequate restroom and hand washing facilities

and will be required to wash exposed areas of the skin (that is, hands and face) upon exiting

potentially contaminated areas. Smoking, eating, or drinking will not be allowed in active work

areas.

In case of an emergency, gross decontamination procedures will be implemented and the person

will be transported to the nearest medical facility immediately at the direction of the SHSS

according to the Emergency Response Plan (see Section 12.0). The medical facility wiil be

informed that the injured person is on the way, and has not been fully decontaminated. The

medical facilities will be notified of the potential chemicals present and of the exposure-

prevention measures that can be used while treating the victim.
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9.0 MEDICAL SURVEILLANCE PROCEDTJRES

The Base-Wide Plan (TtFW, 2004a) describes medical surveillance procedures for all projects at

HPS. No additional medical surveillance procures are anticipated for this particular project.
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1O.O SAFETY CONSIDERATIONS

For general safety considerations, refer to the Base-Wide Plan (TIFW, 2004a). Additional

guidelines that should be adhered to include the following:

. Telephone cofirmunications will be confirmed as functioning.

. Project persorurel will work in sight of each other. If it is necessary for workers to
work out of sight of each other, the buddy system will be used and each team will
have a means of communicating via telephone (either each team has a telephone or at
least one team has a telephone and the remaining teams can communicate by way.of
radio with the team that has the telephone).

r Work will only be performed during daylight hours (half an hour after sunrise to half
an hour before sunset). When working on vessels, work will be planned so that
activities are completed and all personnel return to shore during daylight hours.

o Workers will park only in designated areas and will be reminded to follow haffic
rules and regulations within and around the project site. In particular, workers are
reminded to wear seatbelts in all vehicles at alltimes.

Workers will be reminded to follow applicable USCG rules and regulations during
boating operations. In particular, workers are reminded to wear life vests in all
watercraft at all times.

o Undergrcund Services Alert (800) 642-2444 will be called prior to digging into the
ground.

o Housekeeping is important to maintain a safe workplace. As work is performed, the
work area will be kept clean to avoid creating hazards that may cause injuries.
Hazards associated with poor housekeeping usually involve slips, trips, or falls. In
addition, workers should avoid generating dust when they clean up awork area.
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11.0 DISPOSAL PROCEDURES

The Waste Management Plan, contained in Appendix C of the Work Plan (TIFW, 2004b),

describes the handling of wastes from the project site and the management of all

decontamination fluids, disposable clothing, ffid supplies that have come into contact with

contaminated materials. Disposable PPE will be treated as contaminated waste and disposed of

properly. Contaminated clothing will be placed in a drum lined with polyethylene. Wastewater

generated on site will be stored until it is ready for testing and disposal. Temporary waste

storage areas will be set up adjacent to each work area during the workday. This waste will then

be moved to a main storage area until ready for disposal, if required by environmental personnel.

All waste containers will be properly labeled and stored in accordance with regulatory

requirements. Container contents will be sampled by trained sample technicians and sent to a

laboratory to determine the appropriate disposal methods. TtFW will a:range for the proper

disposal of all decontamination fluids, contaminated debris, soil, and other wastes per contract

requirements. In no case will waste accumulation be allowed to exceed 90 days from the date

that the accumulation began. Waste disposal procedures will be managed by firms that have been

pre-approved by an intemal review process and by the DON.

The Metal ReeflSlag Project Manager, the Construction Manager, the SHSS, and other personnel

assigned to the project must receive waste management and Department of Transportation

training prior to performing tasks associated with waste managoment.

Any radioactive material that is discovered and removed will be managed separately, as specified

in the RCP (TtFW,2004b).
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12.0 EMERGENCY RESPONSE PLAN

Refer to the Base-Wide Plan (TIFW,2AA4a) for emergency response activities. Personnel shall

maintain verbal communication with each other, and telephone services must be available at all

times during the project. Figure 12-l shows the routes to the nearest hospital and clinic from the

site. The locations of the evacuation assembly points for metal debris reef and metal slag areas

are shown in Figure l2-2. Table 12-1 consists of a list of emergency contacts and telephone

numbers. Figure 12-1, Figure l2-2, and Table 12-1 must be placed on the dashboard of each site

vehicle and posted in the project area.

Emergency contact names and phone numbers will be posted at every work area and in the

project offices. A map showing egress routes, evacuation assembly areas, and the route to the

clinic and the hospital will also be posted. The contact names, phone numbers (Table 12-1), and

maps (Figures 12-1 and l2-2) will be placed on the dashboard of every vehicle.

The following emergency equipment, at a minimum, will be brought onto the site or will be

stationed near each onshore work area:

o Fire extinguisher, minimum one 2O-pound dry chemical ABC type

o lndustrial first aid kit

o Portable eye wash, capable of supplying 15 minutes of water and protected from
direct sunlight

r Airhom

o Spill control material consisting of absorbent
shovels, plastic sheeting, and 55-gallon drum(s)

. Communication (cell phone or radio)

pillows or absorbent material and

The following emergency equipment, at a minimum, will be brought onto each vessel used for

offshore work:

o Life vests (Personal Flotation Devices, USCG approved, minimum one per person)

o A minimum of one "throwable" USCG Tlpe fV, rescue life ring (life saver)

o Fire extinguisher, minimum one l0-pound dry chemical ABC type

o lndustrial first aid kit

o Portable eye wash, capable of supplying 15 minutes of water and protected from
direct sunlight

. Signal smoke and flares
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Air horn

Spill control material consisting of absorbent booms, absorbent materials, and plastic
bags

Communication (cell phone or radio)
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13.0 TRAINING

Personnel will be required to receive training on this SHSP, the AHAs, and the Base-Wide Plan

(TIFW, 2004a). lncluded in this training will be a general site orientation, the location of all

emergency equipment, the location of the emergency assembly points, and the routes to the

nearest clinic and hospital. This training will also allow field workers to clarify anything they do

not understand and to reinforce their responsibilities regarding health and safety for their

particular activity. Workers will receive radiation awareness training. Specific work procedures

for in, around, or on water will be performed. Workers working from ships, boats, barges, or any

other type of watercraft will receive training on boating operations and all aspects of safety

concerning work from watercraft, including the use of emergency equipment. Additional

training, if required for completion of field tasks during the site work, will be identified and

provided for personnel as the work progresses.

Upon completion of this training and review, all project personnel will acknowledge this training

by signing the SHSP review form. A daily safety meeting form will be used to document training

in the AHAs as they are reviewed and discussed with the employees.
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14.0 LOGS, REPORTS, AND RECORDKEEPING

Logs, reporting, and recordkeeping requirements are included in the Base-Wide Plan (TtFW,

2004a). Forms to be used during this project are included in Attachment 3.
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Page 1 of8

TABLE 4-I

CHEMICAL HAZARDS ASSESSMENT

PEL/TLV
Routes of
Exposure Symptoms of ExPosure Target Organs

Chemical Name

Antimony PEL - 0.5 mg/m'
TLV - 0.5 mg/m'

Inhalation,
ingestion, skin
contact

Acute: Inhalation can cause sore throat, shortness
of breath metallic taste, vomiting, nausea, weight
loss. Skin contact is irritating especially if skin is
moist. Ingestion causes irritation of intestinal
tract, vomiting, bloody stools, slow pulse and low
blood pressure, coma, convulsions, and death'

Chronic: Inflammation of respiratory tract' Skin
papules and pustules especially in moist areas'

Eyes, skin, respiratory and
cardiovascular system.

Arsenic, inorganic PEL - 0.01
TLV - 0.01

mg/m3.
mg/rn

Inhalation,
ingestion, skin
contact

Human carcinogen.

Acute: Nasal irritation, perforation of septum,
chest pain, hoarseness, eyelid edema, pharyngitis,
inflammation of mouth. Metallic or garlic taste,
nausea, vomiting, diarrhea, abdominal pain,
heartbeat inegularities. Acute poisoning may
cause acute hemolysis of red blood cells.

Chronic: Weight loss, hair loss, nausea, diarrhea,
alternating with constipation, thickening of skin
on palms of hands and soles of feet, skin
eruptions, inflammation of nerves, leukemia, bone
marrow depression, aplastic anemia.

Liver, kidneys, skin, lungs,
lymphatic system.
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Page 2 of 8

TABLE 4-T

CHEMICAL HAZARDS ASSESSMENT

Chemical Name PEL/TLV
Routes of
Exposure Symptoms of Exposure Target Organs

Beryllium PEL - 0.002 mg/m'
TLV - 0.002 mg/m'
STEL(30-min) - 0.005

, ?
mg/m-
Ceiling - 0.025 mg/m'

Inhalation,
ingestion, skin
contact

Carcinogen.
Highly toxic by inhalation of fume or dust, may
cause death.

Acute: Symptoms may be delayed up to 72 hours
after exposure. Pnemonitis, nasal congestion,
nonproductive coughing, and pulmonary edema.
Brain hemorrhage, liver inflammation and spleen
hemorrhaging.

Chronic: Symptoms may be delayed up to 15
years. Granuloma formation in lungs, heart
enlargement and failure,liver and spleen
enlargement, malignant tumors.

Lungs, mucous membranes, eyes
and skin.

Cadmium PEL - 0.005 mg/m'
TLV - 0.0i mg/m ̂
TLV - 0.002 mg/m
(respirable fraction)

Inhalation,
ingestion, skin
contact

Human carcinogen.

Acute: Metallic taste in mouth, nausea, vomiting,
chills, weakness, leg pain, diarrhea, cough,
headache, shortness ofbreath, chest pains, kidney
damage, restlessness and irritability, pneumonitis,
bronchitis, pulmonary edema, and eye and skin
irritation. Ingestion causes severe nausea,
salivation, choking, vomiting, diarrhea, abdominal
pain, headache, muscular cramps, and vertigo.

Chronic: Chronic bronchitis and rhinitis, loss of
smell, gastrointestinal symptoms, pulmonary
fibrosis, emphysema, kidney stones, changes in
bone, yellow discoloration of teeth.

Kidneys, respiratory and
sastrointestinal tracts.
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TABLE 4.1

CHEMICAL HAZARDS ASSESSMENT

Chemical Name PEL/TLV
Routes of
Exposure Symptoms of Exposure Target Organs

Cobalt, inorganic
compounds

PEL - 0.1 mg/m' ̂
TLV - 0.02mglm'

lnhalation,
ingestion, skin
contact

Possible Carcinogen

Acute : Contact dermatitis, breathing diffi culties'
Chronic: Allergic asthma, restricted pulmonary
functions. and intestinal fibrosis.

Respiratory system, skin,
bladder, kidneys, eyes.

Copper PEL -
TLV -

Inhalation,
ingestion

1.0 mg/m', dust
1.0 mg/m', dust

Acute: Copper fumes and dust- allergic reactions,
metallic taste, nausea, general weakness,
exhaustion. Greenish-black skin, irritation of
skin, nose, mouth, respiratory fract. Ingestion
causes vomiting, nausea, abdominal pain, and
diarrhea.
Chronic: Mild dermatitis, degeneration of
mucous membranes. Chronic respiratory disease
of mucous membranes. Chronic respiratory
disease.

Respiratory system, skin, eYes,
liver. kidnevs.

No established PEL or TLV
for copper compounds

Dioxins Maximum manufacturing
specifications - 0.1 ppm

Recommended preliminary
occupational exposure limit
based on AIHA Journal
(Leung and
Paustenbach.l988):
0.000002 mdm'

Possible Carcinogen

Acute: Shortness of breath, headache, fatigue,
severe muscle pains, weakness, and digestive
disturbance. Chemical burns, chloracne,
photosensitivity, nausea, and vomiting.

Chronic: Lack of energy, loss of sex drive,
personality and mood changes, numbness,
weakness and pain in the legs, liver damage,
chloracne, and elevated blood lipids'

Skin, liver, respiratory system.lnhalation,
ingestion, skin
contact
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TABLE 4.1

CHEMICAL HAZARDS ASSESSMENT

Chemical Name PEL/TLV
Routes of
Exposure Symptoms of Exposure Target Organs

Lead PEL - 0.05 mgl lnhalation,
ingestion, skin
contact

Animal carcinogen.
Acute: Seizures, coma, death (very high doses).
Chronic: Appetite loss, nausea, metallic taste,
constipation, anxiety, weakness, insomnia, muscle
and joint pain, irritability, headache, numbness,
kidney damage.

Systemic poisoning: nervous
system, kidneys, reproductive
system, blood, gastrointestinal
system

TLV - 0.05 mg/m'
AL - 0,03 mgl d

Manganese PEL - none
STEL 5.0 mg/#
TLV - 0.2mglri

Inhalation,
ingestion, skin
contact

Acute: Metal fume fever, skin and eye irritant.

Chronic: CNS damage, headache, sleepiness,
personality chan ges, irritability, inappropriate
laughing ir crying, hallucinations, euphoria,
excess salivation, trembling exfemities and head,
and impaired walking.

CNS, respiratory system,
kidneys, blood.

Mercury, inorganic
compounds

PEL-Cei l ing-0.1-mg/
TLV - 0.025 mg/m'

Inhalation,
ingestion, skin
contact

Acute: Respiratory damage, wakefulness, muscle
weakness, loss of appetite, headache, diarrhea,
liver changes, cough, bronchitis, pneumonitis, and
acrodynia.

Chronic: CNS damage, weakness, fatigue,
nausea, weight loss, gastrointestinal disturbances,
tremors, memory loss, insomnia, and depression.

CNS, eyes, skin, respiratory
system, liver, kidneys.

Molybdenum PEL - none
TLV - 10 mglnf insoluble

3 mg/m3lespirable
0.5 mg/m'soluble

Inhalation,
ingestion, skin
contact

Acute: Mild, transient initation of eyes, nose, and None reported.
throat. Elevated serum uric acid levels (potential
gout).
Chronic: None reported.
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-.

-

Final Site-Specific Health and Safety Plan

Metal Debris Reef and Metal Slag Areas

.,i;lilff,#,:}##
042236FnlSHSPTt'ls



Page 5 of8

TABLE 4-1

CHEMICAL HAZARDS ASSESSMENT

Chemical Name PEL/TLV
Routes of
Exposure Symptoms of ExPosure Target Organs

Nickel, elemental

Nickel, insoluble
compounds

Nickel, soluble
compounds

1.0 mglm'
1.5 mg/m'inhalation

Inhalation,
ingestion, skin
contact

PEL -
TLV.

Human carcinogen.

Acute: Nickel fume causes respiratory hact
irritation. metal fume fever, asthma,lung
infl ammation, eye irritation, nausea, vomiting,
and abdominal pain. Dermal contact causes nickel
"itch." Sensitization with eczema'

Chronic: Nickel sensitization, eczema, hardened
and leathery skin, Chronic pulmonary irritation,
chronic thickening of mucous membranes,
impairment or loss of smell, perforation of nasal
septum. Chronic dust exposure can cause cancer
ofsinuses, larynx, and lungs.

Skin, lungs, nasal cavities.

PEL 1.0 mg/m'
TLV - 0.2mglm insoluble,

inhalation

0.1mg/m3 soluble,
inhalation

Pesticides as representative pesticides, DDT and malathion were selected since agricultural uses were likely

DDT (chlorinated
pesticide)

PEL - 1.0 mg/
TLV - 1.0 mg/m'

Inhalation,
ingestion, skin
contact

Suspected human carcinogen.

Acute: Ingestion of large amounts can cause
vomiting, malaise, headache, sore throat,
apprehension, ataxia, and confusion.

Chronic: No confirmed chronic effects.

CNS, liver, skin, peripheral
nervous system.

Final Site:Specific Health and Safety Plan

Metal Debris Reef and Metal Slag Areas
Parcel E, Hunten Point ShiPYard

DCN: FWSD-RAC-04-2236
CTO No. 0072, Revision 0,06/29i04
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TABLE 4-1

CHEMICAL HAZARDS ASSESSMENT

Chemical Name PEL/TLV
Routes of
Exposure Symptoms of Exposure Target Organs

Malathion
(organophosphate
pesticide)

PEL - 15.0 m
TLV - 1.0 mg/m3

total dust
inhalation

Inhalation,
ingestion, skin
contact

Acute: Weakness, general twitching and
paralysis, dizziness, confusion, staggering, slurred
speech, sweating, irregular or slow heart beat,
convulsions, stop breathing, coma. Loss of
appetite, and abdominal cramps.

Chronic: Increased susceptibility to
organophosphates.

Respiratory system, liver, blood
cholinesterase, gastrointestinal
tract. CNS. and CVS.

Polychlorinated
biphenyls

PEL - 0.05 mg/m'
TLV - 0.05 mg/m'

Inhalation,
ingestion, skin
contact

Acute: lritation to eyeso skin, nose, throat, and
respiratory tract. Intense acute exposure may
cause damage to eyes, liver, or lungs. Systemic
effects include nausea, vomiting, high blood
pressure, fatigue, weight loss, jaundice, edema,
and abdomi nal pain. Neurological impairment is
possible.

Chronic: Chloracne, neurological symptoms, and
liver enlargement. Cancer, primarily of the liver.

Skin, liver, eyes, mucous
membranes and respiratory tract.

Silver, soluble
compounds

PEL - 0.01 mg/m Inhalation,
ingestion, skin
contact

TLV - 0.01 mg/m'
Acute: Silver fumes caused lung damage and Skin, eyes, mucous membranes.
pulmonary edema. Some compounds in contact
with skin are corrosive and cause dark
pigmentation of skin (photosensitization).

Chronic: Deposition of silver in skin tissues
causes argyria - a condition causing blue-grey
pigmentation.
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TABLE 4.1

CHEMICAL HAZARDS ASSESSMENT

Routes of
Chemlcil N.me PEL/II,V Erpostrre Symptorns ofErposure Trrget OrgaN

ffi Inhalation, Elemertal vanadium is relatively non-toxic. Respiratory systefi! skin, eyes.
TLV - 0.05 rng/n' ingestion, skin Acute: Skh - Eczemalike ftaction with intense
as vanadiumPentoxide contact itching. Green discoloration of hands and groin

area. Eyes - Severe irritation with buming and
tearing. Airway - Nasal congestion, throat
irritation, dry mouth, green tongue, metallic taste,
coughing chest pain, pulmonary edema.
Cardiovascular - Constriction of blood supply
CNS - Headaches gastrointestinal - Diarrhea,
black stool and cramping.

Chronic: Lung effects last 2 weeks after
exposure. Skin and tongue discoloration may
occur gradually.

Zinc PEL - 5.0
TLV - 2.0 mglri respirable

as zinc oxide

Elemental zinc relatively non-toxic' Compounds
have various effects.
Acute: metal fume fever. Gastroenteric irritation'
kritation to skin.

Chronic: Compounds of zinc may have other
residual effects.

lnhalation,
ingestion, skin
contact

Respiratory system.
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TABLE 4-1

CHEMICAL HAZARDS ASSESSMENT

Notes:

AIHA - American Industrial Hygienist Association

AL - action level
CNS - cenhal neryous system
CVS - cardiovascular system

DDT - dichlorodiphenyltrichloroethane
mg/m3 - milligrams per cubic meter

PEL - permrssible exposure level

ppm - parts per million

STEL - short-term exposure limit
TLV - threshold limit value

o
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TABLE 6.1

PERSONAL PROTECTIVE EQUIPMENT

Task

Site setup,
surveys (non-
intrusive)

Collecting
samples,
vibracore, or
hollow stem
auger

Respiratory
Protection lland

Leather work
gloves, as needed.

EPA
Level Clothing Boots

Work uniform or Steel-toe,
Tyvek@coveralls leather.
to keep clean

Face Eye Hearing Additional

Fall protection for
work above 6-foot
level. Reflective
safety vests.

llead

Hard
hat.

N/A Safety Protection when
glasses. noise levels

exceed 84 dBA.

None required,
unless dust
exceeds action
level.

Modified None required,
C unless dust

exceeds action
level.

Hard
hat.

Steel-toe,
leather,
slip
resistant
soles or
PVC steel
to boots

Leather work
gloves, as needed.
Nitrile gloves
when handling
liquids.

Work uniform or
Tyvek@ coveralls
to keep clean,
rainsuits for
work near water
as needed.

Safety Protection when
glasses. noise levels

exceed 84 dBA.

Fall protection for
work above 6-foot
level. Reflective
safety vests.
Personal flotation
devices (life vests
when performing
work on or near
water.

Notes:

dBA - decibels. A-scale
EPA - U,S. Environmental Protection Agency
N/A - not applicable
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Metal Debris Reef and Metal Slag Areas

Parcel E, Hunters Point Shipyard
DCN: FWSD-RAC-04-2236

CTO No. 0072. Revision 0, 06/29104
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Clinic:

Ilospital:

l'irelPolice/EMS:

TtFW Contacts:

RPM:

ROICC:

Jose
Peter Sffoganoff
Project Engineer
(s10) 749-s94r

Page 1 of2
TABLE I2-1

EMERGENCY INFORMATION

REPORT ALL FIRES, SERIOUS,INJURY, OR UNCONTROLLED
SPILLS IMMEDIATELY: 91 1

C oncenta Medical Center
Occupational Health Clinic
728 20th Steet
San Francisco,CA 94107

415-648-9501

Hours of Operation: 7:30 A.M. - 5:00 P.M. (Mon. - Fri)

From the TtFW offrces at [IPS, use Nimitz to go toward the main gate.
(The kures Avenue gate is the only open gate to [IPS). Once on Innes,
continue northwest on Innes, bear right on to Hunters Point Boulevard.
Continue on Hunters Point Boulevard, which becomes Evans. Continue
on Evans and turnright at 3d Sheet. Continue on 3d Sfreet past Cesar
Chavezuntil 20s Street. Turn left, clinic is on the right.

San Francisco General Hospital (415) 206-8000
1001 Potero Avenue
SanFrancisco, CA 94110

From the TIFW offices at IIPS, use Nimitz to go toward the main gate.
(The Innes Avenue gate is the only open gate to HPS). Once on Innes,
continue northwest on Innes, bear right on to Hunters Point Boulevard.
Continue on Hunters Point Boulevar4 which becomes Evans. Continue
on Evans and tum right at 3d Sfieet. Continue to Cesar Chavez. Turn left
onto Cesar Chavez. Continue west on under the 280 Freeway and
continue under the 101 Freeway, turn right on Pokero' Continue on
Potrero. hosoital will be on the risht on 23' Steet.

9lr
There is a federal fire deparhnent and Deparfment of Defense Police on
HPS, but they should be contacted through the 9l I number.

911 callsfrom a cell phone do not go directly to HPS emergency
but the State

532-0952

Project SHSS
Richard Quinn. CSP
(4rs) 67r-1990
celt: (650) 450-1969

Andy Uehisa
Constuction Management Technician
(s10)749-s946

Patrol.

Final Site-Specific Health and Safety Plan

Metal Debris Reef and Mctal Slag Areas

Parcel E, Hunters Point ShiPYard

DCN: FWSD-RAC-04-22]6
CTO No. OO72. Revision 0' 06129104

Project PESM (Ctr{)
Roger Margotto
(619) 47r-3s03

: (71$810-3742

Project Manager
Glenn Sta:r
(619\ 47r-3sr7
cell: (619) 602-6483
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TABLE I2.1

EMERGENCY INFORMATIOI{

Michael Mentink (415) 7434729 (415) 559-9851 (cell)
Environmental Compliance

Poison Control Center: California Poison Contol System, Central Office
Fhone: (800 87647661'4.11of CA

424-%40

National 424-8802

RCRA Hotline: 800 424-9346

Notes:

CHEMTREC
CIH
cso
CSP
EMS
HPS

PESM
RCRA
ROICC
RPM
SHSS
TtFW

Chemical Transportation Emergency Center
Certifi ed Industrial Hygienist
Caretaker Site Offrce
Certified Safety Professional
Emergency Medical Sewices
Hunters Point Shipyard

Project Environmental and Safety Manager
Resource Conservation and Recovery Act
Resident Ofticer in Charge of Construction
Remedial Project Manager
Site Health and Safety Specialist
Tetra Tech FW, Inc.

Final Site-Specific Health and Safety Plan
Metal Dcbris Rcef and Metal Slag Arcas

Parcel E, Huote6 Poitit ShiPYard
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ATTACHMENT 1

MATERIAL SAFETY DATA SHEETS
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@P
Genium Publishing Corporation I Matertal SaJety Data Sheets Collection:

Sheet No.28
Antimony Trioxide

Issued: l2/8l

Section 1. Material ldentification
Antimony Trioxide (S[OJ Description: Derived by heating antimony ore and recondensing the fumes,
adding amrnonium hydroxide to antimony ctrloride, or direct extraction from low-grade ores. Used in fire
rctarding of textiles, paper, and plastics (chiefly PVC); paint pigmena; high stability specialty lubricants;
phosphou as a ceramic opacifier; catalyst; mordant; glass decolorizer; and chemical intermediate.
Other Designations: CAS No. 1309-6/.4. antimonious oxide, antimony peroxide, antimony sesquioxide,
antimony white, Antox, C.I. Pigment White [I, Dechlorane-A-O, diantimony trioxide, Exitelite, flowers of
antimony, Senarmontite, Valentinite, White Star.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuideQ3t for a
suppliers list.

Cautions: Antimony tioxide is an eye, skin, and mucous membrane irritant and is considered a suspected
human carcinogen. The powder form will ignite and burn in air when heated.

Antimony trioxide, < TU0Eo.Impurities include arsenic-

1992 OSIIA PEL 199}94 ACGIHTLV 1992 Toxicitv Data*
Transitionaf & Final Rule Limia TWA: 0.5 mg/m3 (handling and use, as Sb) Raq inhalation,TCln:42U0_ pglm3 given intermittently for
8-hr TWA: 0.5 mglm3 (as Sb) 

f99l DFG (Germany) MAK 
52 weeks caused liver and lung tumors.

1990 IDLH r.evel TWA: 0-5 mg/m3 (as sb; 
Rat' oral' LD56: > 2o elke

80mg/m3(assb; 3::gT5:j:::,Trwirhsvstemiceffects Tli:1il::j;ffil:1t#*t#*ffil?i:1,.**
1gg2 MOSH REL unser or enefls; > z hr

rwA:0.5mg/m3(asSb) ;tjl,*;*1,H:Tf;}Ti?0""ff'llJfuvarue,r/shift

* See NIOSH, RTECS (CC5650000), for additional mutation, reproductive, tumorigenic, and tox.icity data-

One Genium Plaza
Schenectady, NY 12304-4690 USA

(518) 377-8854

R
I
s
K

Revision: C,5/93

#
I HMIS ,.-'; i'."r. Ald\
2  F  I  \ _ ,
2 R 0 \ , /

Genium
cubes

j F " ? . &
o  R 0  \ /

R
I
S
K

* Chronic PPEt
effects tscc. E

Section 3. Physical Data
Boiling Poinh 843.3 "F (1550 "C),sublimzs* Density: 5.2
Melting Point: 346.1 "F (655 "C) Water Solubility: Insoluble; 0.000029 mole,/1000 g water at TI "F (25 "C)-
Yapor hessure: I mm Hg at 574 "F (1065.2 "C) Other Solubilitie: Soluble in sulfuric' hydrochloric, and nitric acidsi potassium
plf: Amphoteric (can rcact as an acid or a base) hydroxide; warm tartaric acid; bitartrates; alkali hydroxides and sulfidcs.
Molecular Weighh 29t.5

Appearance and Odor: White, odorless, crystalline powder or cubes.
* Sublimcs in high vacuum at 752 "F (40O "C)

Section 4. Fire and Explosion Data
Flash Poinu None reported I lutoignition Temperature None reported ILEL: None reported I UEL: None reported
Extinguishiug Media: The powder ignites and burns when heated; the cubes don't- Use dry chemical, carbon dioxide, water, or regular foam.
Unusual Fire or Explosion Hazards: The more finely divided the powder, thc morc readily it burns.
Special Fire'fighting hocedures: Bccausc fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus
(SCtsA) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from firc control methods to sewers or
waterways; dike for proper disposal.

Section 5. Reactivity Data
Stability/Polymerization: Antimony trioxide is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur-
Chemical Incompatibilities: Include chlorinated rubber (at 420 .8 "Fnl6 oC), bromine trifluoride, acids, oxidizers, and halogenated agents.
ConditionstoAvoid:Excessivedustgeneration,exposuretoheatorignitionsources,andcontactwithincompatibles. ''' ''" 

"'. 
'

Ilazardous hoducts of Decompoaition: Thermal oxidative decomposition of antimony trioxide can produce toxic antimdny fumes. 
'

Section 6. Health Hazard Data
Carcinogenicit5r: The ACGIH, TLV-A2 (suspected human carcinogen for SbrO, productionl(l83't and DFG, MAK-A2 (unmistakably carcinogenic
animafs onfn SbrO, landling and use),(lt3) 161 antimony trioxide as a carcinogen.
Sunmary of Risks: Antirnony trioxide is irritating to the cyes, skin, and rcspiratory tracl Chronic exposurc appean to be more of a threat than
acute exPosurc and is e'rident by heart diseasc, 'antimony rneasles", and possible carcinogenicity. Liver and kidney damage is scen in animals but
it is not clear if the same damagc could occur in humans. Due to its insolubitiry in water, antimony trioxide is less toxic than soluble antimony
salts. In addition, it is tlhrec times less toxic than the metal.
Medical Conditions Aggravated by Long-Term Expcurc: Skin, heart, and lung disorders.
Target Orgam: Eyes, skin, and the rcspiratory and cardiovascular systems.
Primary Entry Roua€s: Inhalation, skin and eye contact, ingestion. 

Continuc on nex, paEc
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Acute Elfects: Inhalation can cause sore {hroat, headache, chest pain, shortness of breath, metallic tasie, nausea and vomiting, diurrr,"". -d--weight loss' Skin con(act is irritating- Eye contact is irritating und .un cause conjunctivitis. Ingestion causes irritation of rhc glisrrointestinal tract,vomiting, bloody stools. slow pulse and low blood pressure, shallow breathing, and possibly, ioma and convulsions resulrin! in death.
Chronic Elfects: Chronic inhalation can cause inflammation of the respiratof t*.t ,er.mbling simple pneumoconiosis and-is shown by radio-
graphic lung changes (studied individuals were exposed up to l0 X the TLV). Lung cancer is possibie based on an English epidemiologic study
but at prcsent, Sb2O3 only has status as a suspected carcinogen. There is atso evidence of chronic heart disease due to effects on the heart muscle.Repeated or prolonged skin contact may cause 'antimony 

measles ", consisting of itchy papules and pusrules around the swear and fat glands. This
is particulady seen in moist areas (elbows' underarms, groin area, etc.)- The condition appears to be more prevalent when temperatures are high.
FIRST AID
Ey6; Do not allow victim to rub or keep eyes tightly_shut. Gentty lift eyelids and flush immediately and continuously wirh flooding amounts ofwater until transported to an emergency medical facility. Consutt a phyiician immediatety.
Skin: Qurctly rcmove contaminated clothing- Rinse with flooding amounts of warer ro remove any loose material, then wash with soap and water.For rcddened or blistered skin, consult a physician-
Inhalation: ,Remove exposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or conwl-sing person. Contact a poison control center. Unless otherwise advised, havethat conscious and. alen prson drink I to 2 glasses of water, then induce iomiting.
After tirst aid, get appropriate in-plan! paramedig or community medical supporl
Note t9 Physiciam: Support respiratory and cardiovascular function. A urine test can be used to confirm exposure-l mgrl is indicative ofpotentially harmful exPosure. Chelators such as BAL and unithiol have been used in some countries.

Section 7. , Leak, and Disposal Procedures
SpiIVI,eakNotifysafetypersonne|,iso|ateandventi|ate-"
protect against inhalation and skin/eye contact- Avoid dust generation; do not sweep. 

-Carefully 
scoop ipills into suitable 

"ont"ln"., 
for disposal.

I  l a m i  n ^ 6  a i t t  ' ' c r d r r a  \ r ^ ^ r : r r - ; - -  / . . , : . L  ^ -Damp mop any residue- Vacuumrng (with an appropriate fil-ter; *uy uiro be used. Prevent 
"ntty 

into ,"*ers, drains, and waterways.';il;fi"-
applicable OSHA regulations (29 CFR 1910.120).
Environmental Transport: Antimony trioxide is not expected to volatilize from water because of its low vapor pressure.
Ecotoxicity Values: I-zponis macroclrirus (bluegill sunfish), LD5e = > 530 mgil,;fl6tr; pimephates promclas (fathead minnow), LDe = y !13mgllJ96hr.
Disposal: Considerretuming large amounts to a smelter for reprocessing. Contac! your supplier or a licensed contractor for d etatled recommenda-tions. Follow applicable Federal, state, and local refulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33\: Not listed
Listed as a CERCLA Hazardo-us Substance* (40 cFR 302.4): Final Reportabte Quantity (Re, 1000 lb (454kg) [* per CWA, Sec. 3il (bX4)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
OSIIA llesignations
Listed (as Sb) as an Air Contaminant (29 CFR l9l0-t000, Table Zl_A)

Section 8. I Protection Data
Goggles: wear protective eyeglasses or chemical safery goggles, p"r osrra 

"y"
::1,:: H:1t::11{.119 j:::1,-Y:T':fs11oJislr4u} olvn poli"y. Respiraton seek piofessional aEvice prioi to .".piruto, ,"ro:tion and use.Follow OSHA respirator regulations (29 CFR 1910-laq and, if necessary, wear a MSHAAIIoSH-approved respirator. cbnsider the NIosHrcspirator recommendations for antimony dust because t* * no.pe"ifi" recommendations for antimony trioxide. For emergency or nonroutineoperations (cleaning spills' reactor vessels, or storage tanks), wear an SCBA. waming! Air-purifying respirarors do not protect worlcers in orygen-dzficient at"tospheres. If respitators arc used' oSHA requires a wrinen rcspiratory protection prog; that includes at teast: medical certification,
9"ilg'fit-resting' periodic environmental monitoring, maintenance, inspection,ttanitrg, ana cJnvenient, sanitary storage areas- other: wearchemically protective gloves, boos, aprons, and gauntlets to prevenr skin contact Butyt ru-6ber ana potycarLnate are suitable materials. ventilation:Provide general and local exhaust ventilation sysrcms to maintain airbome concentrations below the osrre pm- (Sec- 2). t ocal exhaust ventilation
is prcfened because it prevents contaminant dispersion into the work area by contolling it at its source.trorl gt* Stations: Make available in thework area emetgerrcy eyewash stations' safety/quick-drench showers, and washing facil]ties. ContaminatdEquipmeat Sepuraie contarninateawork clothes from sreet clothes and launder beforc reuse. Remove SQO3 from your shoes and clean ppE- Conunents: Neveleat, drink or smoke in,q v. rrr.v\rwork areas' Practice good personal hygiene after using SQo:, especiailyLror"Lting, drinking, smoking, using the toilet, or applying cosmetics.

Storage/Ilandling Requirements: prevenr physical damage
Engineering Controls: To r{uce potential health hazards, use sufhcient dilution or local exhaust ventil"tloo.to 

"onaoi'"ifr;" ""i*rinants 
andto maintain concenhations at the lowest practical level. 

:-:-'--.'lii1:-'

Adminlstrative Controls: consider prcplacement and periodic medical exams of exposed workers with emphasis oh itre stin,:tungs, and heart

Transportation Data (49 CFR U2.f 0l)

DOT Shipping Narne: Antimony compounds,
inorganic, did, n.o.s-

DOT Hazard Class:6-l
ID No.: UNl549
DOT Packing Group: III
IX)T Labet: Keep away from food
Special Provisions (17 Z.IOZ) : -

Packaging Authorizations
a) Exceptions:173.153
b) Non-bulk Packaging: 173.213
c) Bufk Packaging: 173.240

Quantig Limitations
a) Passenger Aircraft or Railcar: t00 kg
b) Cargo Aircraft Onty: 20O kg

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other: -

References:  1,  26,  73,  l0 l ,  103,  Ir r . ruoLowcwtrKererences:  t , to,  r3,  I0r ,  lo3,  r24,126,  12'1,132,  133,  136,  l39,  l5g,  167, t69,  tz6,  tsg,  lg6Prepared by: M Gannon, BA: Industrial Hygiene Revier,v: PA Roy. MpH, CIH; Medical Review: TThoburn, MpH, MD
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Secti0n 1.
Arsenic Description: Obtained from fluc dust of coppcr and lcad snrclters as whitc ars€nic (arscnic rrioxidc). Reduction
with charcoal and sublimaion in an \ current yields prrc arsenic. Metallic arscnic is uscd for hardening copper, lea4 and
alloys; as a doping agent in germanium and silicon rclid-state products, special solders. and medicinq and to make
gallium arsenide fordipoles and other electronic deyices. Arsenic compounds are used in manufacturing certain types of
gtass; in textile printing' tanning, taxidermy, pharmaceuticals, insecticides and fungicides, pigment projuction, aoi
antifouling paints; and to control sludge formation in lubricating oils. Arscnic trioxide is the source for 97% of all arsenic
products.
Other Designations: CAS No. 74U38-2; arsen; arsenic black: As; gray arsenic; metallic'arsenic.
Manufacturer: Contact your supplier or distributor. Consult the latest Chcmicalweek Buycn' GuiddT!) for a suppliers list.

Mateial Safety Data Sheets Collection:

Sheet No.296
Arsenic and Compounds

Issued:4/90
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BoilingPoin& sublimes at I134 "Fl6lZ"C
MeltingPoinh 1497 "F/814 "C
YaporPressure I mm at7V2"FR72 t(sublimes)

Atomic Weigbt: 74.9.
Density: 5.724 at57 "F/14 t
Water Solubility: Insolublef

Appearance and odor: A brittle, crystalline, silvery to btack metalloid. odorless.

. This data pcrtains to arscnic only.
t Ancnic is solubk in nitric acid

Stability/Polymerization: Arscnic ia
polyrnerization cannot occur.
Ch+mical Incompatibilities: Arsenic can react vigorousty on contact with powerful oxidizers such as bromates, peroxides, chlorates, iodates,
lithiurn, silver nitrate, potessium nitratc, pot".rlu. p"rman ganata,and chromium (Vt) oxide. This material is also incompariblc with hatogcns,
brominc azide. palladium. dirubidium acerylidc, zirrc. and platinum.
Hazardous Products of Decompoaition: Thermal oxidativc decomposition of arsenic and irs compounds produces irritating or poisonous gases.
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Carcinogen|city:ThcIARc,NTP'andosHA|istarsenicasahuman.*ino
pounds as a whole' and not neccssarily ro all individu"i i'ri"'n;iiii i"ititiir#'Fo"p.-sriff.i'il;ii t#Lth the 'ivarenr and Dcnravarenr
:lf,H:iti'"i',!:"nTfJili:Bl:L'flT;:aurs or stin' ruil. ilj1;;ffiftHn?."1eirtiiil;fi dff:; havg 5he.,vn rhar andnic has rumorigenic
summary-of Risks: Arsenic comfiiun* iii im(anrs of thc skin, mucous membranes, and eyes. The morst mucous membranes arcto irriration. Rolonscd co;fi.;aru'.;i;;'iffi;:$*'p[i#"":tJff1#r;;ru.r,,'*itJ*il:*#i",i:lllilautu"t,siiiir#jtrr#,ffis;:t
ii#isffi,?:1",tr;SrmJrf;ml[6is'j;'#[:if;;i*:g,jff?Hln';i,:f11::"^p;3ii1':g.rr:.p,,rgrnuscre.w.eakrrcssano wasrrns. Io'lhercomo'.".""'ffi#ffi1,:ffirit*IrliiiJHffi5#ldrilttt:;*nx#n:rp$:{xtro,,#itffi;ffi:";
Medical Conditions Ael
blood or blood cells in iE

I;ffi ',','ffitH'*;fi Lli1ffiili:f**t;l*l[ti:iii"#J;,];"l'-ll'.Aa-didn;G,',{-;r; i"'dl,:ffi11i:il,lilff:'fi*31"'i*frir*iJ'ffli'i"1t"'$[ji'_l-r-1',,1:rt owever. with corrosive arsenicar vapors. conjuncri-vitis, eyelid edema, and cili{{;r}::'.,n*"tilil. fti'iii:ts:&tril,illl:!l$t*4.gilfif.ijftS"qjt:#s1*f1!g: fiHffi,",?#}Jt5tp"i,,drannea, and cardrov.scural a{rlrylhqtas (heanbear l.'igritariiiJsf'il;io[;;:ro;;G;d-trou"slilneesiea;idi'f;4.;;;-#$1ing may.rcsurr in-acure #td,fl38',ffHS,J"THfii$tfimiirutes, bifi;t#Ajfi;ied''
chnonic Elrects: chi6nic-svmpromsl-nti*ti'-fiIifrlp:s, r,;i;ibil, 

-"i"igi. 
;;_d:aitridi;id;ri;!;;h co-nstipatioi, parmar and prantarhyperteratoscs (thickening of the corneous tiyii'Slstin on patms ind sol;i;? fecr)r a,iA ,irfiAilffis, ano peripheral-neuritis (inflammation ofthc ncrves). [-cukemia. bone marrow oepressi'crn, ;; 6i;ft fi;'i.,"r"''iiit"r,ii"iil;lE;i6r6i;:ioiilffiirgrns) may occur afrer chronic exposurc.FIRSTAID

Eyes: Flush immediately, inctuding under the eyelids. senrlv hul lhoronohtw wirh flrrvtina a6^,r6r- ^r ^.__:_- .^.-^g$ia&iirr lll##",1#"-inated crorhing. ot*,li;5#lrFJj,*":?i14t^%*"*#lg^*:*H-1{:":.':q yt!.9fq ?t reasl r5,run.
Ingesilion: Never give ahy{rin'g
water, then Induce repeated von

i Dcsignarions fior arscnic only.
* Listcd as ancnic qganic cornpounds (as As).

If ingested. have a consciorc person drink I to 2 glasses of

DOIllazard Class: poison B
IDNo.: UNt558
DOTLabel: Poison
DOT Packaging Requiremenls: | 73.366

IMO llaz:rd Closs: 6.t
IMO Labet Poison
IMDG Packaging Group: II
ID No.: UNt558

Cogtiffa O tgto by Gcduh hrbtirhint-Cdpoer* ^rr .*a Ewiry dr Frtrrue/t ct.x*ibititl lhleg|| a&rrrrk 
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Section 1. Material I9e,nti&t4qn-
Asbcstos and Asbestos{ontaining Materials applied t9 --y naturatly occuniqe' hydrat€d

fiir&Ji-ri.ii,r'l]6silryek'fri"hF'i,..di;q;i[*6gi'u*-Iry:S1*.TKf**S::lm:l];:lg5*1ffi;*

Genium Publishing Corporation
Onc Gcnium Plaza

Schenectady, NY 12304-4690 USA
(5 I 8) 377-8854

Limits

Material SaJety l)ata Sheets Llollectton:

Sheet No. 15
Asbestos and Asbestos-containing Materials

lssued: I l/90
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boertypcs incru& treniolitd and actinolitc'
Mosr widely uscd in uS indus-try^is chrysotile, a tiuio,li iorm'of serpcntinc. Sincc asbestos ii insensitive to chemical attack and

incombustiblc, thcre are ovcr 2000 uscs 
", 

pro.essca-iiu.i. iiit-"aoia rq suqh ai".n" materials as cement, vinyl' plas19r. asp\alt' and

conon, altho'gh due ro 11, heatrh hazards oiher."rci#ri-il -""* r"pr""ing it whcrever possible- Its usc is now liirited to Products lhat

bind fibers wirhin rhe prcdil:idr t"t8"rt-iil'"i"tLtt* is in asbciros cemcnt f9^t-PlF-ii-Yit^"L::lP* sewase disoosal' and

irrieation sysrcmsi ducts; and flat and comrgared r$;;;";;;;;i"i"ry oi""nsrruch9n 3Pplications- Orher u*s inrilude fire-

resi-stant rexriles, floor tites, underlayment ano rqonft"paft;;liilqt -iteri_als (brake liniriis),.rcinforcing filler in elastonrers for

F#f,#fr[$iil!;tx#ffi s,lfr-ffi ft flj#!;ffi:H#"iiitrri1#il#[ffii'r;*i'"#li:'
6i iarinSiG *thophyllitc, asbestos, or-tremolite (29 CFR 19 10. l0O I )' -
orher Deignations: cAs N9. 12!22-73-!, 

"*oriro;ro* 
*Lriii'cas No. 1332-21-4, asbestos; cAS No- 12001-29-5' chrysotile'

;ffil;biiffibA5 N6. ijOOi-7ga,;r""tirtG bil;;b.rios; Ascarite; earth flax; mountain cork: stone flax.

MotecularFormulas: emoifl G"M;iStO.i';,iro|l,ylti,", iM;ril,SirOrrtOH)r; chrysotile' 3MgO'2SiQ'H,O; crocidolite'
NaIrdSiO.)".FeS!O..HrO; tremolilcJ CartvLS5s.irO2 2 (oH)-.
Manufac6rier: Coritacl your supprrer o. o,raou,or]Lo6trutt the latest Clz emicalweek Buyers' Guidd,t' for a supoliers list'

Cautions: Asbestos causcs three specific diseascs: 
"r6JiiGi 

iriu-us lgng scaniqd' .$.n-g. cancer' and mesotheiibma (cancer of the

"Gfriiirii 
;d ;'fi"-i"J ;dt#). n"v"ni oi 'ntn,.in .tp"iut"t 

"t 
tt'tl"*o'

Genium
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Section 2 and

Cor'iS}r O l99O C.nio6 Arblirhint CnPo.aton

Aoy mftGi.l uk (r tctKdxlm wt6Gx rlE F6l$h./t P"mis.rn tt Faltih@d

Excursion Limih l.0flcc* TWA: 20flcc$
1.0 f/cc 0.5 flcc
1.0 flcc L0 flcc
l.Ofle O-Zflcc

TLVs t
Asbestos TWA: O.Zflcct Actionl*vdTWA:0-l flcc
n-c*te O.2flc* 0-l flcc-CnrrsoUte 

O.Zflcc O.Iflcc
crolaoUte o-Zflc* 0-l flc*

0.1 f/cc
0.1 flc.c
0.1 f/cc
0.1 f/cc

t ftrfrltrtrtiH,flffi3tHfmh at 400 ro 45OX magnificarion (4-mm objectivc) phasc conrrasr illumination. Fibcn longcr thaa 5 pg and with an rspccr

ratio>3:l (ACISIID.
;-Scc mOsn frEcs (96475mo)' f,tr additional toxiciry data- . , , ,

Water Insoluble (brcaks down in hotwater)
lVeiehe VdrieC with asbestos form (Sec- l)
e ani Odor: Whitc or grecnish (chmotitc), blue (crocidolite)' or (amositQ fibrous, odorless solids-

IJEL: Nonc

1985{5 Toxicity Data forAsbcstc (CAS No- 1332,'214)+*
ffi;-;h;,t"d6";iq"ai2 fb/"", o<itunoonts txpc.tn" over 19 years' Toxic to lungs'
. OSHA hls p,mposcd a lowcr asbcstccxpocure timir oi O-l f/cc as an 8-iuTWA (Ittdustrial $cty and Hygicne Ncws,8l9o)'

t Iibcr/cm'

i r sPilled marcrial with high

pn'ryrc watcr strcams. spcdal rlrelishting P-ociif.,H,"fiffi?;t' 1131{-$1l*-{a ::*lg' ;5t,*ffiffi Hffiffiffi ffi dffi.i"lftffi liliffi",ifi;#;;;A;;;;;ff ffi;d;;pe"iti;.;i'u'"",oa":*"'*Ff gg;
protcctive clothing providcs fimited protcctiorr If feasiblc, ninovc tbntai"os fiitt itt" ar."' A"oidaust ee;cration' Be awarc of n

contnol mcthods. Do ncir rcIeasc to s€wcf,s or r""r"r#Vl.tsl,""iii a-e6;ta-fftaib; pt*"0"t* f; p**"" 
"tos

but decomPoscs-and
tlrc'asbcstoc annY-

t..%

ffi:Asbestosisinerrunderor@mre4PeBt.ureandheateduseconditions.Itisheatresistant'butoecomDo5csaI|L
attcrs its microscopic fibcr srnrcture above 60o oc (i t tz "b. ct'yso.tilg {.{i6iyi"to "t 

ii rC i" i?:d;F (;dx;'t8ttrci ttrc 'asbcstoc antrv-

&idc, in run bre-aks dow-n ro a mixore of sitica (sio,) and'fosterite (M_gsio;;i472 r;llbZlFrbOOl08io "-Cl- AUove iglz "F (1000 "c)
masncsium pyroxenes form and mctr at -2@2-F (ldio "o. chemicat trqg#p;F6{tGi srtogs l"ias 

"* 
utt""rt chrvsotilc ano nnio!1-*5rct

fffiF"fi61{6ii;i."ri gtaciat aceric acia can aecfiip"? ii iiii*",* rii'i;i'y-ui".t t down chfosotile. Like other as-bestos forms' it r€sN:

stronfakali (5M NaOH aileast up to lfi) "C)-

06 maY causc l) i '
. -:--- a\ ---^.L-r:^-- ,\ -r-r-r nran'pc ..a sr-*rrLrf othcr forn[ 

"f ""**.ari-"i"tit 
ij nUtosit lscariing) of lung '

ffi.ffffi'"; l*"libffiI',nliilA?'ifi;fi6;F:;J 5)j::'l$ ;it'"' rorn[ or canc er. Aibcstosis is ribrosis (*'T?"lllltf" i"
tissue after many years of high-level occupational 

"i;rfi;. 
5i;il +iy u. progressive even after er<posure ceases. Evcn though

tungs of a high proportion;?;;1;;il[il;ii;Jl;.;;-b";!"sii doris noir"rttt from lower level invironmental cxposurc.r-s svmptoms

rangc from mitd shortness of brcarh and dry 
"*gn 

ilHilJJiiliiri;;;;rh1;;;;"*s.1qrt failule, and ultimatelv qgar1r. t-u.ne scarrinq can bc

scci on X-ray and alterations in tung funcrion can bc dcrecrcd wlrh qiiropclrrii;.n9"r res-t). Ex;ninii;'t'FlAi't d"Gr"rales (crackline

sounds in tungs)- Scvcrc cases may havc cyanocis dilii:ffi ffi;t'.,Ati;;t;"Iiiibbllq:Lillg"-"ii: *.t^.,b*ST ,:*SSf111ffi
scci on X-ray and alterations in lung funcfion can bc d€tectcd wilh sPlromctry (a mc{ilcar rcstr' Exarnlnauon tyPrqrJ wl*F-roh

sounds in tungs)- Scvcrc cases may havc cyanocis dr,iiitlffi iGbl'.[ti"") ir'.c ;l;bbilg oi ii"girtipr. t 
" s cancci can rcsuh from lower

cxposunc tcvcls than asbcstosis, but atso takcs many ycars ro dcvctop.-srnok;';*-pd;-a8 "ib"ti.;ld; "t 
s?o-rox ttigt* risk rtran cxpocod

noismokcn. Mesorheliom d;ift;;;'0ining -ouni thc lungs) or.peritoncum (lining ofrhc abdomcn). Itd - -.
dcvcrope afrcf,dccadcs:"f A;ilil*"ffiS:i)ff*lrr9. symptoms {mt lryiud-c crrcst afid'abdbmi""i;il];;Llt-i*i -olorthlrtncss of
brcath, with death wirhin i-ii:i.i iii?iii nosis. i,Icttat ptaqu1sire thickcningi,i"..ti["" ruittr caicium^6Ji,&i.lr:lr*:]**:li$:?r#f"t *

*in on X-ray. white no, L'rililrco ,-iliii[iily ,rirr, rt-.irth effccts, they ind-icate sienificant exposure. other sites.of .canccr tnctttl
(vocat cords). portions of digestivc rract, and possibiy';;iiancy, q4i19t'trJii,r,ili'i!'iJr?t-;;*;i;-rctoc-raoiii" > amo-sir9 > ct[v-s'otilc)' '

sizc (tongcr > shoner). shaf flons rhin needic-tik"i ilrtlj:;i *l"uiiiti. Harh;ffet6 de pend.on a6[ t"^poiurc conccntradon and dura-

ri*1,,''6ting trauits. ana-fiaii,'itilatli.pti6itiii;.-n"tiri'6r m.intain cxposures at lowcst feasiblc levcl.
Continue on nl4
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Material Safety l)ata Sheets Collection:

SheetNo. 59
Beryllium Metal/Powder

Issued:4/80 Revision: A, 1l /89

Section 1.. Material ldentification
Beryllium MetaUPowder Description: A naturally occurring ore found in chrysoberyl (BerSiQ) or produced industrially
from beryt (3Be.OAl,O. -6SiO2 ). The orc is converted to the oxide or hydroxidg then to the fluoride or chloride. The

halide may be reduccd iri a furnace by magnesium metal or by electrolysis. An alternative purification process is a liquid-
liquid extraction with an organophosphate chelating agent. Used in aerospace structures, radio tube parts, inertial guidance

systcms, computer parts, tse-Cu alloys, gyroscopes; used as an additive in solid propellant rocket fuels, as a neutron source
when bombarded with alpha particles, and as a ncutron moderator and reflector in nuclear reactors.

Other Designations: Glucinium; Be; CAS No. 7440"41-7.
Manufacturer: Contact your supplier ordistribulor. Consult the latest Chemicalweek Buyers' Guide (Genium rcf .'13)

for a suppliers list.

Limits
Beryllium and compounds, ca t007o

OSHA PEI,S
8-hrTWA:0.fi)2 ppm
30-min STEL:0.005 ppm
Ceiling level: 0-025 ppm

30
R I
l 4
s ?
K I

Genium

,ri^
\Z \7

\,/
HMIS
H 4
F I
R O
PPG*
*  Sec .8

* These values are for beryllium and its compounds.
t See NIOSH, RTECS (DSl?50000), for additional data with refercnces to mutagenic and tumorigenic effects.

ical Data
Boiling Poin* 5378 "F (2970 "C)
Melting Point: ?332 "F (1278 "C)
Vapor Pressure: 7.6 mm Hg at 347O "F (1910'C)
Atomic Weight: 9.01 g/mol

Appearance and Odor: A gnyish-white metal with a hexagonal and aniostropic crystal structure (i.e., their index of refraction varies with

incident light direction), and a powdered metal, no odor.

Flash Poine None rcported Autoignition Temperature: Powder, ca 1200 "F (649 "C) LEL: None reported {IEL: None rcPorted

Extinguishing Media: ,lVeyer use water or CQ. Instead, smother the fire with an approved dry-powder extinguisher. Sand, graphite powdcr, and

sodium chloride are also recommended.
Unusual trIre or Explosion Hazards: Beryllium can be a moderate fire hazard if exposed to flame. The hazards increase as particulate size

decreases. A beryllium dust cloud can be explosive (areas where dusting may occurrcquire Class 2, Group E electrical services,

29 CTR 1910.309). This material's combustion produc* are highly toxic.

Speciat Firelighting hocedures: Fire fighters should use full protective clothing, eye protection, and a self-contained breathing apparatus

(SCBA) with a firll facepiece operated in the prcssure-demand or positive-pressure mode. After exposure to a beryllium fire, they should clean

equipment and bathe carefully.

Copy.ift* O l9t9 Gdrium htt'lirhiot Corpdda.h.
Any @ftEi.l K 6 rcFoddtn wiilxil thc poblishcr'r pcmissm is trrrhrh(dl

Toxicity Dataf
Human, inhalation, TCr": 300 mg/rP, pulmonary effects
Rabbit, intravenous, TD,-": 20 mglkg, neoplastic effects

Specific Gravity (HrO = 1 at 39 "F {4 "C)):1.848 at 68 "F (20 "C)
Water Solubility, hot water: Slight

cold water: Insoluble

I
and Dab

SgGdon5.. ReaetivityrDatar, l :1:,,'..:ii',,,.:ii,!i;,,":i.: : :',

Stability/Polymerization: Beryltium is stable at room temperature in closed containers.* Hazardous polymerization cannot occur.
Chemicat Incompatibilities: Acid and alkali solublg it reacts with strong bases to evolve hydrogen.t Warm beryllium reacts incandescendy
with phosphorus, fluorine, orchlorine: Molten lithium metal at 356 'F (180 oC) severely attacks beryllium metal.
Condltions to Avoid: When heated in air or in mixed CQ and nitrogen, beryttium is ignitable. Mixtures of the powdered metal with CCl. or
trichloroethyleneflashon hcavyimpacL,,r,,
Ilazardous hoducts of Decomposition: Thermal oxidativc decomposition of beryllium emits very toxic oxide of beryllium fumes.

* Wtrcn moist, beryllium forrns thin, acid-resistant oxide films on solid surfrces.

t A simplc asphyxiant gas, hydrogen is cxtremcly flarnmablc.

Cercinogenicity: The NTP, IARC, and ACGIH list beryllium as a carcinogen. Animal studies also indicate that beryllium produces lung and

bone tumors.
Summary of Risks: Berytlium is highly toxic by inhalation of fume or dust and exposure to this element and its satts may cause death- Inhaled

beryllium is partially deposited in the lungs, thc blood systern, and finally the bones, thus affecting all organ systems. Since the human body does

not quickly eliminate bcryllium, trace amounts in urine are detectable as long as l0 years after exposure. Prolonged or repeated skin contact can

cause skin irritation or dermatitis. Eye contact can produce conjuctivitis and eye ulcers. If introduced tkough the skin via cuts or punctures'

nonhealing ulcers may develop- Continue on ncxl paSe
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Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. lnhalation: Remove exposed person to.fresh airand support breathing as needed- rngestion: Never give anything by mouth to an unconscious or conwlsing person- If ingested, have thatconscious person drink I to 2 glasses of water' then induce repeated vomiting until vomir is clear. present studies indicare that beryllium is sopoorly absorbed through the intestinal tract, that ingestion is not an importani hazard (lndustria! Toxicology,3.d Edition, Hamiftoni- 
'

After first aid, get appropriate in-planl paramedic, or community medical attention ana supporr #"t; *;;;;;r;;;" deteriora-tion, and use oxygen as needed.

Gogg|es:Wearprotectiveeyeg|assesorchemica|'ur"tygoggl",'poosua"y"-andface-prot*tion,"gu

::31T;,YT"" I]?lT;.:ft::1::l*t:,. 
f"::1"".^c_"":y and nonroutinl usejn concentrations ab"ove the 8-hr, 214/m3 rwA. For any timeperiod' a half-mask' air-purifying respirator with a high-efficiency filter is suitable for concentrations as high as 2519 Be/mi (see MosH, ARecommcnded Standardfor Occupational Exposure io Beryltium,Sec.4). A powered, air-purifying respiratorequipped with a "fume filter, issuitable for concentrations up to 40 pg Bey'm3- A full facepiece, air-purifying iespiraror with a high-efficiency filter is suitable for concentrationsup to lo0 pg Be/mr' A pow-ered' air-pryifying respiratoreqlipped with u t igt-"rn.iency filter, operating in the positive-pressure mode, is suitablefor concenFations up to 1000 pg Be'/mr- An scBA with a iui racepiec" ot'*t d in the pressuredemani or positive-pressure mode is suitable forconcentrations above 1000;tg Be/m3- Follow osHA respirator regulations {29 cFR l9lb.l34). warning: Air-puriSing respirators do aor protectworkers in oxygen-deficient atmospheres. other: wearimperviois gloves, boots, aprons, and gauntlets io pr"r"nt prolonged or repeated skincontact' when exposure levels exceed the TLV, change into clean pritective clothing and showL a( the end of your shifr ventilation: provide

general and local explosion-p:oof ventilation systems to maintain airborne conc€ntrations below the OSHA pEL standards (sec. ?).r.ocalexhaustventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium ref. 103). safetyStations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. ContaminatedEquipment: Never wear contact lenses in the work area: sof! lenses may absorb, and all lenses concentnate, irritants. Launder contaminatedil|.;ffikffi;;;#:ffi;""
edul *didly b"fo." *ting,'A.intlng, ,*oking, using the ioilet, or applying cosmetics.

co9'dEh|o|989byCrnrumhb,i thiotco4xrr | ion'Anycmrmtcir |uetrGPft}dKl i (nwithoU|t ,Ep!h| i \hc' ' !Fmirsidisprohibnc<JJ*,*n.. . . . . .*

;:,n.'fiI.I1x}::l:::,:.T:::Tl1l''iiT:j:f:::::.:-:.l":.T."o*l,".|hcP.cFwd(Do{sXhinrl,mario.-.ilumr

Section 7. Spill, Leak, and Disposal pr;cedures
: If powdered metal is spilled, notifyrt Pvwuvrw rlrerdt r) )Purtu' neury sarety personnel. bvacuate area except for cleanup personnel with protec-ive equiffin-iiliinii

::::::::l*"::',::1310^::,T::Y111i1.,'and 
remove heat and ignition sources. ro prevent dusting conditions, vacuurnor wer moppowder spills' Collect particulate scrap, absorb on paper, and transfer to a sealed recovery or disposal container. Disposal: Dissolve beryllium in asmall amount of 6M-HC|' filter it' and add a slight excess of 6M-NIiooH to the filtrate uiing titmus as an rndicator (blue at pH g.3). Heat andcoagulate the precipitate- After 12 hr' filter and dry it. Handle beryllium waste unsuitable for recycling in accordance with Federal, state, and localregulations' Dispose of scrap or waste material by arranging its return to the supplier in a mutually acceptable form. contact your supplier or alicensed contractor for detailed recommendations.

EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Nor lisred
Listed as a GERCLA Hazardous Substance* (40 cFR 302.4), Reportable euantity (Re):

100 lb (45.4 kg) [* per RCRA, Sec- 3001; per Ctean Water Act, Sec. 307(;), I 12]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65\: Not listed

OSHA Designations
Listed as AirContaminant (29 CFR 1910.1000.
TableZ-2\

Secfidtlr,8. Froteetion,Data

Pnccautions.and,,,Cornm ents ril.:X{..!ir :i i:n'J:tr'l: j.ie#,fi.S, rioqrrage Kequrremen6: Uterly label and store beryllium ;..mAcontainers from physical damage. Engineering Controls: proviae adequate ventilation in areas where beryllium can become airborne. Monitorthese areas with personal samplers to timit and control exposure levels. Teach workers about beryllium's potential hazards. hactice good house-keeping to prevent accumulation of beryllium-containing deposits. Give preplacement and annual medical exams (chest x-rays, baseline pulmo-naryarnction tests [FvC, (frrnctional vital capacity) and FEV, lthe amount of air exhaled in the first second after maximum inhalation)] and bodyweight measurements to workers possibly exposed to concentrations above the TLV. kevent exposing those with pulmonary disease, chronicskin' liver' heart' or kidney conditions; abnormal chest x-ray or blood count; or vital capacity depression greater than l0%. Ensure all engineeringsystems (production' transportation) are of maximum explosion-proof design. To prevent static sparks, electricauy ground and bond all containersand pipelines used in shipping, transferring, reacting, producing, and sampring operations.
Transportation Data (49 CFR l72.lll,.lO2)

DOT ID No.: UNl567 IMO Label: Poison, flammable solid

DoT Shipping Name: Beryllium compound, n.o-s. IMo Shipping Name: Beryltium, meral powder
DOT Hazard Class: Poison B 1MO Hazard Ctass: 6.1

MSDScol lect ianReferences:  r -12,  |8-20,24-26,8r ,g4,g5,gg-9r ,  r0o,  l |6 ,  r |7
Prepared by: MJ Allison, BS; Industrial Hygiene iieview: bl Wiir"ir, CIH; lts{ical Review: Warren Silverman, MD F6

'd rc\rrn\$r l r tY x\  k '  rh_ rr(  urr(  v .r  \u( ibt l (v r t{  \ [_h ml i ] .nrrr{n tr ' .  rppl i f rr , ( 'n kr rhc pun-h!{ .r ,  * .* tu *rp^i ,"  rr .  *-*"**" ' .  
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Material SaJbty l)ata Slrcets L'oilection:

Sheet No.23
Cadmium MetaUPorvder

Issued: 9177 Rev is ion :  D.5 /93

l. Material Identification
Cadmium MetaVPowder (Cd) Description: Occurs naturally in thc mincral greenockite (cadmium sulfidc). This
form is rarc and most cadmium is obtained by extraction from other ores containing it :u; a mincral (lead, copper,
and zinc). Zinc sulfide ores are the main source: by direct distillation or recovery from the electrolytic process. Used
in elec{roplating othcr rnetals. firc protection systems, nickel-cadmium storage baneries, power transmission wire,

TV phosphors, pigments forceramic glaz-es, machinery enamels, baking enamels, photography and lithography,

selenium rectifiers, electrodes for cadmium-vapor lamps, and photoelectric cells; as a fungicide and a Weston

sandard cell control of atomic fission in nuclear reactors.
Other Designations: CAS No. 744+43-9. colloidal cadmium.

Manufacturer: Contact your supplier/distributor. Consult latest Chemica! Week Buyers' Guideast for suppliers list.

Cautions: Cadmium is a highly toxic rnetal. Symptoms may be delayed several hours and include pulmonary
edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen
by several government agencies. The powder is pyrophoric and presents a significant firey'explosion hazard.

4t
Pov,der

HMIS R 3
H  3 * l  4
F t s 2
R 3 K 3

Solid
HMIS R I
H  3 * l  4
F o 5 2
R o 6 t

*Chronic effecs

Cadmium, ca lNVo

1992 OSHA PEL
8-hr TWA: 5 pglms

1992 OSIIA SECAL*
TWA: 15 or50 pglml

1990IDLH Level
50 mg/m3

199t94 ACGIH TLVs 1992 Toxici8 Datat

1992 NIOSH REL
Carcinogen, keep as low as possible

t Separate engineering control limic to be achieved in processes and work places wherc it is not possible to achieve the PEL through engincering and work practices

alone. The SECAL for Cd is 15 or 50;rglml depending on the processes involved. See Federal Register 57 (178):42222,TableYlll-Bl,9ll4R2.

tsec NIOSH, R?'ECS (8U9800000), fs additional mutation, reproductive, tumorigenic, and toxicity data.

Section 3. Phvsical Data
Boiling Point 14@ 'F (765 "C)
Melting Point 610 "F (321 "C)
Vapor Pressure 0.095 mm Hg at 609.6 "F (320.9 "C)
Refractionlnde* l.l3
Mohs Hardness:2.0
MolecularWeighh 112.4

Appearance and Odor: Silver-whitg blue-tinged, lustrous, odortess, soft metal that is easily cut with a knife. The powdcr is grayish-white.

Fire and Data
IJEL: None reported

Extinguishing Media: The solid metal is not flammable, bur the finety divided powder is pyrophoric. As a rule, the morc finely divided the
powder is, the greater the potential for explosion. Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards: Processes that
cr€ate cadmium dust such as cutting, grinding, or welding present a serious explosion hazard in prcsence of ignition sources. Avoid creation of
cadmium dust clouds. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained
breathing apparatus (SCBA) with a ftrtl facepiece operated in pressure-demand or positive-pressur€ mode. Do not rclease runofffrom fire control
methods to sewers or waterways; dike for proper disposal-

Section 5.
Stability/Polymerization: Cadmium easily tarnishes in moist air as it is oxidized to cadmium oxide. The solid is stable in dry air. The powder is.
pyrophoric. Cd beconres brittle at 176 "F (8O "C). Hazardous polymerization cannot occur.Chemical Incompatibilities: Include ammonium nitratc
(po*Aer"a Qt), hydrazoic acid, tcllurium, zirrc, ammonia, sulfir, seleniunu nitryl fluoridq and oxidizing agents. Conditiom to Avoirt Creation of
Cd dust clouds, exposure to heat and ignition sources, and contact with irrcornpatibles- Hazardous Products of lhcomposition: Thcrmat oxidative
decomposition of Cd can produce toxic cadmium oxide (CdO) fumes.

Section 6. Health Hazard Data
Carcinogenicity: The following agerries list Cd as a carcinogen: IARC CIass 2A (probabty carcinogenic in humans),t183) NTP Class 2 (reasonably

anticiparcd to be a carcinogen),(l6el -O *IOSH Class X (carcinogen defin€d without further categorization),ttrt 4aGt" TLV-A2 (suspccted human

carcinogen),t183) EPA-Bl (hobabl" hurnan carcinogen) and DFGMAK-A2 (unmistakably carcinogenic in animal experirncntation only).(lt3)
Summary of Risks: Dust or ftrmc inhalation generally results in acutc symptoms delayed up to 24 hr. Effeca include a flu-like syndrome similar to

metal fume fever with chills, fever, and muscle pain in the back and limbs- Pulmonary edema (fluid in lungs) can develop after severe exposure and

may result in death, Ifvictim recovers, rcsidual changes rnay inclode lung fibrosis (thickening) and vascularchanges. Lrng-term exPosure to Cd

damages the liver and kidneys (accumutates, half-life = 7 to 3O yr). Protcinuria (protein in urine) of low molecular weight is the first sign of tubular
dysfunction- Excess urinary glucose is also seen. Bone dcmineralizatiotr similar to osteoporosis (decreased bone density)... 

Conttnue on ncx, page
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TWA: 0.01 mg/m3 (total dust), Class A2 carcinogen Human, inhalation, LC*: 39 mg/mt?A min caused

TWA: 0.002 mg/m3 (respirable fraction) cardiac changes, thrombosis, and respiratory depression.

reer DFG (Germany) MAK ifr;1ff''lin;?:I*:riS'ST"1J,"fri".h,"*,
None established years produced lung tumors.

Man, TC-: 88 ttg/m3/8.6 years caused kidney and ureter
toxicity with protein in the urine.

Density: 8.642
Water Solubility: Insoluble
Other Solubilities: Soluble in nitric (rapidly), hydrochloric (slowly), and
other acids. The solid is soluble in ammonium nitrate solution, but ttp
powdered form undergoes an explosive rcaction.

Autoignition Temperature: None rcported ILEL: None reported

G)pyrith O l99l Crcnium Publishint c('rF rrsn. Any commtcid us n cFod(rio sidN tlrc Poblish.r'r pcmissi@ ir gohibitcd.



No.  2 l  Cat l r r r i t r rn  Mcta l /P<ru ,dcr  .5 /93

Section6. Heatth Hazard DaW
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hem.ogrob-in in brood) ancr high ctr revers. serenium (se) and zinc (Zn) appearto supprcss Cd toxicity: sc binds up cd' prevcnting ir from enlering body rissue an<j Zn may compJre for rhe same metabolic sile. Medical condi-tions Aggravated by Long-Term Exposure: Kidney. bkntl. or rerpirarory <lisorders. Target orgam: Blood, kidney, tiuer, resfp*try sysrem.Primary Entry Routes: Inhalation' ingestion- Acute Effects: lnhalarion may cause irritati6n of tfre eyes, nose, and throar, nausia and vomiting.abdominal colic, diarrhea' chest tightness' cough' headache, and weakness. Arl-onury edema could dcvelop up to 24 hr post exposure- Kidneydamage m:ly occur after acute exposures, but is more likely with chronic exposure. Cirronic Effects: Symptoms may be delayed several ycars aflerlast exposure and include perforation of the nasal septum (tissue between the nostrils), loss of smeil, 

"tronl" 
bronchitis, *";;;;;*ive emphy_sema. anorexia' inrcmnia' fatigue' pallor' anemia, kidney damagg bone demineralization, lung rutosi"uno possibie ;;r;i;;;r;iratory rract.FIRSTAID

Eye: Do not allow victim to rub or keep eyes tightty.shut. Gently lifr eyelids and flush immediately and continuously with flooding amounts ofwater until transported to an emergency medical facility. Consult a phyiician immediatety.
skin: Quickly remove contaminared clothing. wash exposed ur"u,nirt soap and water.
Inhalation: Remove exposed person lo fresh air and suppo.t breathing as needed.
Ingestion: Never give anyrhing by mouth to an unconscibus orconuuising persgn. contact a poison control center- Unless otherwise advised, havethat conscious and alert person drink I to 2 glasses of water to ditut e. Do"nit induce vomitinj uo".* oi*dmium.s irritating naturc.Note to Physicians: B-2 microglobulin excretion of > 2ffi l4lgueatinine indicates kidney dlsfrrnction as does a renal cortex [Cd] of lg0 to 220pglg of wet kidney cortex- Btood Cd tevels are nar indicative oJcxposurc.

, Leak, and Disposal

Remember that cd powder can be pvrophoric and must be trandlea carefulty. hevenr entry inro sewers, d;:, ;;ffi;;;i.?"ffi#ipplicrure
OSHA regulat ions (29 CFR t910.120).
Disposal: contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.24): D006, Characteristic of Toxicity; regulatory level = l.e 694Listed as a GERCLA Hazardous substance* (40 cFR 302.4):-Finat Reportable Quantiiy tn"el, ro r (a.5a kg)f [* per cwA, sec. 307(a)]SARA Extremely Hazardous Substance (40 CFR 355), Tpe: Not listed'
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1027)

t= No 
l"Fftilg 

of=*l*to of t t"r of rh" pi""es of the solid metal is equal to or exceeds 100 prn (0.004 in.)

SpilVLeak:Notifysafetypersonne|,isolateand'"nti

fl:.fj:l::il'j,tl1"3,fl;5J:Tj,l.::"""*,:t:T:,::l'l^1T:r_0,'S ,l*o impermiabre containers."Do nor disperse au,t uy J.'.,prne.

8. Special Protection Data

drinking, smoking, using the toilet, or applying cosmetics.

Goggles: Wear protectiv€ eyeglasses or chemical of"ty go

flTf:jji$rlY:^Lt:-Yj:,::,1:Y:f':*.*ti?::"...ry"policy.Respirator:-seekplres.ionJ"E i""priortorespiratorsetectionanduse.
Follow osllA respirator regulations (29 cFR l9l0.lt)ana,_if neceisary, wear^a MS}IA/trllosH-approved respirator. For any detoctable aoncen-tration, use a scBA or supplied air respirator (with auxiliary scBA) with a full facepiece operatedl;'pr;ue-demand or other positive-pressuemode' For emergency or nonroutine operations (cleaning spills, reactor vessels, or srorage tanks;, wear an SCBA. w"-iiilirliWnc respira-torsdonotprotecTworkersinoxygen-deftcientatmospheris.Ifrespiratorsareuse!,osfr,a,require,uorritt"n 

respiratoryprotectionprogramthatincludes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient,sanitary storage areas' other: wear gloves' booa, apronl and gauntlets to prevent_cd 
{t51 nim contacting stin. venuiation: frvide general andlocal exhaust ventilation systems to maintain airbornl concentrations below the oSllA PEL or sgcar tsec. 2). Lunchroom facilities should nothave concenrations above 2-5 Wt'-1, any time- l,ocalcxhaust ventilation is preferred u*ooli p."r"],tr contaminant dispersion into the workalea by controfling it at its source.(lB) safefy stations: Make available in the *ort ur"u 
"-".g"n 

y eyewash stations, safety/quick-drcnch showers,and washing facilities- Contaminated Equipmenh Separate contarninated work ctothes from-street clothes; launder before r€use. Remove Cd from

;i$:0"*trI"ti:,1:fl|:* T::::::j:91! 
o-r s-moke in work arcas. Practice gooa personar tysi;;" after using cd, especiatry berore eating,

Precau and
Storage/IIand|ingRequirements:Storeinacool'dry,we|t-ventitut"du,eua,'uyr'".
cadmium dust to build up in storage area

Vessel Slowage Requirements
a) Vessel Stowage: A*, Dt
b) Other: -

Engineering controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airbome contaminants andtomaintainconcentrationsatthetowestpracticallevel. ,;, ,..r :,r,\, :.,. r.. i , !. ,,.....r j ..
Administrative Controls: kohibit workers from removing cd from protective clothing-and equiprnentby btowing, shaking, or any other meansthat disperses Cd into the air- Employees must not enter eating facilitils while wearing Fps unl'"st it is vacuumed with a HEpA. Consider prcplace-ment and periodic medical exams of exposed workers emphaizing the blood, kidneysl liver, and respiratory system: Educale workers oncadmium's carcinogenicity. 

Transportation Data (4g cFR 172101)
Dor Shipping Narne: Poisonous solids' n.o.s.*, Packaging Authorizations euantity Limitations
$rrophoric merrls' n'o's't, 

,* 
a) rxceptions: 173.153*, I9r:i "i 

passenger aircraft or Railcar: I00 kg*,Dor Hazard class: 6. | *' 4.2t u.)lvo$ur! r*r.rgi"gi rz 3.213*, .tilt ForbiddenfID No.: IJN28! t*. UNl383f cj nur p""k t;t;"it; .zqa., .iqii'-' 
' 

b;6;ru, Aircraft onty: 200 ks*, ForbiddentDOT Packing Group: III*, It
DOT Label: Keep away from food*, Spontaneously Combustiblet
Special Provisions (172.1 O2): - *, B I t f
'Solid metal. t Powder
IbISDS Colhctio n*".enG Z6
Prcparcd by: M Gannon' BA: Industrial Hygiene Rcvjew: PA Roy, MpH, CIH; Medical Review: TW Thobum. MpH, MD

I

copyIi8h.ot99]byGc'it'mPu}rlirhingC*poa.*--lny.*ffi".p"oaKi6withoxdE9Ubri,hr,P.-
&Ec6gi|yt |xPtrhac.. .R{p{rh| | |vA|rkHthG.srblccch.tb€nElcni. l , rprpdiooo'rEhinimio.Gcniomrurr isrr in!corpoar. io
nt tc\finsittility !! to tfr. rcure.y (r {rrrhbiliry ol \Kh ihlirmrtion l.r .pplk.r(rn to rhc purchl*r,s intcffkd pu4xe d fd cdsqlffG rrf its uk.



@PGenium Publishing Corp.
One Cenium Plaza

Schenectady, NY I 2304-4690
(518) 377-8854

Material Safety Data Sheet Collcction

Cesium Hydroxide

Date of Preparation: l/87

MSDS No.201

Revision: A,4196

Section I - Chemical Product and Company ldentification 48

Product/Chemical Name: Cesium Hydroxide
Chemical Formula: CsOH
CAS Numberz 21351-79-l
Synon;rms: cesium hydrate
Derivation: Pnoduced by electrolysis of cesium salts or by adding barium hydroxide to an aqueous solution of cesium sulfate.

General Use: Used in storage battery electrolytes for sub-zero temperaures, in color photography, and as a catalyst in the :

polymerization of cyclic siloxanes. ' I '. :

Vendors: Consult the latest Chemical Week Buyers' Guide. Q3)

Section 2 - Composition / Information on fngredients

ACGIH TLV
TWA:2mglm3

Cesium hydroxide, ca l0O Vowt

OSHA PEL
Vacated 1989 Final RuIe Limit
8-hrTWA:2mg/m3

NIOSH REL
lGhrTWA:2mglm3

DFG (Germany) MAK
None established

Section 3 -Hazards Identification

***** Emergency Overview *****
Cesium hydroxide exists as colorless, white, or yellowish crystals- It readily absorbs moisture from air and

surfaces. It is the strongest known base and is highly corrosive to all body surfaces.

Potential Health Effects
Primary Entry Routes: Inhalation, skin and eye contact.
Target Organs: Eyes, skin, respiratory tract.
acute nfects: Because cesiumhydroxide is used in such small quantities, toxicity data for industrial exposures is

little or non-existent. However, it is becoming more widely used which may result in future toxic exposures.

Because cesium is similar to lithium, it is expected that overexposurc may result in central nervous system effects-

Inhalation: Inhalation of dusts can cause severe irritation and possible burns of the respiratory tract The severity

is due to cesium hydroxide's ability to extract moisture from the mucous membranes-
Eye: Corrosive. May cause pennanent damage.
Skin: Highly initating and can be corrosive, especially if skin is moist-
Ingestion: Severe irritation and possible burns ofthe gastrointestinal tract-

Carcinogenicity: ACGIH, IARC, NTP, and OSHA do not list cesium hydroxide as a carcinogen.

Medical Conditions Aggravated by Long-Term Exposure: None reported.
Chronic Effects: None reported
Other: Cesium hydroxide has been shown not to !e a sensitizer in animal studies.

Section 4 - First Aid Measures

Inhalation: Remove exposed person to frcsh air and support breathing as needed.
Eye Contact z Do not aliow viitim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously .

with floodin! amounts of water until transported to an emergency medical facility. Consult a physician or ophthalmologist

immediately-
Skin Contact: QuicHy rcmove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Gently wash

exposed arca with soap and water. For reddened or blistered skin, consult a physician.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Concact a poison control center. Unless the

poison control center advises othlrwise, havc the conscious and alertperson drink I to 2 glasses of water to dilute. Do not induce

vomiting due to the corrosive naturc of cesium hydroxide. Vomiting can compound the damage to the gastrointestinal tract and

pose additional respiratory damage if aspirated-
Afterlirst aid, get appropriate in-plant, paratnedic, or communi$t medical support-
Note to Physicians: Treat alkali burns as for thcrmal burns. Use copius irrigation.

Cogyrigh|o|996b'ctr iumA*' |Jhin|cdporrrm.Aoyffr i . ,edEFodw6*i t . tx i t , tPub| i{hc' .sFmsriqisFohit ' i tcd.Jul t ' : r* j -1P^.! . :" :9b| | i (yof inf tm.oI,h
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MSDSNo. 201 Cesium H
Section 5 - Fire-Fighting Measures

Flash Point: Noncombustible.
A utoi gnition Temperature: Noncombustible.
LEL: None reported.
UEL: None reported.
Flammability Classification: Noncombustible solid.
Extinguishing Media: Use agents suitable forsurrounding fire. Be aware that warer may be used, but that itcan create a large amount of heat.
Unusual Fire or Explosion.Hsza$s: Use agents suitable for surrounding fire. If water is used, floodingamounts are needed to minimize the exothermic rcaction with crsium hyiroxide. Material may become molten.Hazardous Combustion products: .None reported.
Fire'Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.

T:*i?*.or1*An^ttT*:T;.",l?1:g):Zf*:T 1.i" 
thermal decomposition producrs, wear a serf-contained breathingapparatus (scBA) with a full facepiece op"oi"a in pressure-dernand 

", 
p"rid;;_GJ;;;.

Section 6 - Accidental Release Meaiures
Spill /Leak Procedures: 

lo1ify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnelmust protect against inhalation and skin/eye contact-
Small Spills: Carefully scoop up or vacuum (with appropriate filter) and place in suitable containers-
Large Spills
Containment: Flush spill to containment area with flooding quantities of water (enough to prevent exothermic reaction withcesium hydroxide) for later reclamation or disposal. Do no-t ,Ll"urc into sewers or waterways.
Cleanup: Damp mop any residue.
Regulatory Requirements: Follow appticable osHA regulations (29 cFR I910.120).

Section 7 - Handling and Storage
Handling Precautions: use only in a fume hood and with appropriate ppE-
t:t:,u,*::::"::::t.:lT"':i:T,t:dy, well-ventila,*;"1 Keep containers tightly closed to prevent absorption ofmoisture and exposure to carbon dioxide. it must be stored in platinum or silver cont-ain".s. Gtass-cili'n...]"u};fri,"r"i,^0,"due to reaction with glass. store away from water sources andincompatibles (Sec. l0).

section 8 - Exposure confrols /perionat protection

safety stations: Make emergency eyewash stations, safety/quick-drencn showers, and washing facilities available in work area.qon.t""TPld Equipmeno s"p-ui" contaminated work clothes from street clothes. Launder before reuse. Remove cesiumhydroxide from vour shoes and clean personal protective equipment.
Comments: Never eat' drink, or smoke in work areas. Practice good personal hygiene after using cesium hydroxide, especiallybefore eating, drinking, smoking, using the roiler, or applying 

""orrn"ii"r.

Engineering Controls: Enclose processes where possible to prevent dust dispersion into work areas.
Y-entilation: Provide general or local exhaust ventilation ry*t"*, to maintainairborne concentrations below the oSHA pEL
(Sec' 2)' Local exhaust ventilation is preferred because it prevents 

"on,urninuni 
ai;p";; i;;r the work area by controlling ir ar;1t tout .-(lo3)

Administrative Controls: consider preplacement and periodic- medical exams (including lung function res15) of exposed
_workers, especially those exposed to the action level (i mg/m3) or above-
Respiratory Protection: Sedk professional advice_p1g t9lggeirutor selection and use. Follow osHA respirator regularions(29 cFR I 910' 134) and, if necessary, wear a MsFiA/NlosHiapproved- respirator. Select respirator based on its sui-tabitity toprovide adequate worker protection for given working conditions, level of iirborne contamination, and presence of sufficientoxygen' High-efficiency particulate respirators 

1ay bi neT:T3ry for protection. For emergency or nonroutine operations(cleaning spills, reactor vessels, or storage tanks), wear an scBA. wiming! Air-punfuing respirators do not protect workers inoxygen-deJicient atmospheres. rf respirators are used, oSHA requires a written respiratory protection program that includes atleast medical certification' training, fit-testing, periodic environmental monitoring, maint"nunce, inspection, cleaning, and
_convenienl sanitary storage areas.
Protective clothinglEquipmenh wear chemically protective gloves, boots, aprons, and gauntlers to prevent prolonged or. . -",
repeated skin contact' Polyvinyl chloride is considered upprop"ri"t" ppg materiat. w"", piotective eyeglasses o..t"rni"iirJ"ty'goggles' per oStIA eye- and face-protection'regulationsi2q bFR 1910.133). contact lenses are not eye prorective devices.

"llf."E:j: 
eye.plotection must b. *o- instea-d of, or in conjunction with contact lenses. 

rv rrvl sJE u'''"t""t tu.t
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Cesium H roxide MSDS No. 201

Section 9 - Physical and Chemical ProPerties

Physical State: Solid
Appearance and Odor: Colorless, white, or yellowish

crystals.
Vapor Pressure: -0 mm Hg at 68 "F (20 t)
Formula Weight 149.92

Derxity (H2O=1, at 4 "C): 3.68 glmL

Water Solubility: Highly soluble; 3957o at 59 "F (15

Other Solubilities: Soluble in alcohol.
Melting Point: 521.6"F (27?"C)

Section 10 - Stability and Reactivity

Stability: Cesium hydroxide is stable at room temperature in closed containers under normal storage and handling conditions-

Polymerization : Hazardous polymerization does not occur-

Chemical Incompatibilities: ciass, carbon dioxide, water, strong acids (hydrochloric, sulfuric, nitric), and metals (aluminum'

lead, zinc, tin). Conact with wet metals can evolve highly flammable and explosive hydrogen gas.

Conditions to Avoid: Exposure to water and other incompatibles-
Hazardous Decomposition Products: None reported.

Section 11 - Toxicological Information

ToxicitY Data:*

Eye Effects: Acute Oral Effects:

naUUit, eye:. S mgl' min rinse caused severe Rat, oral, LDA: 570 mgkg caused somnolence' muscle confaction or

irritation- spasticity, and respiratory changes'
Mouse, oral, LD56: 800 mg/kg caused tetany-

Skin Effects:
Rabbit, skin: 5 mglTa hr caused mild irritation.

* 
See MOSH, RTECS (FK9800000), for additional toxicity data-

Section 12 - Ecological fnformation

Ecotoxicity: Data not found.
Environmental Fate: Data not found-

Section 13 - Disposal Considerations

Disposal: Contact your supplier or a licensed contractor for detailed recommendations- Follow applicable Federal' state' and

local regulations.

Section 14 - Transport Information

DOT Transportation Data (49 CFR l72.l0l)z

Shipping Name: Cesium
hydroxide, solid*: Cesium
hydroxide, solutionf

Shipping Symbols: -
Hazard Class: 8
ID No.: UN2682*, UN268lt
Packing Group: II
Label: Corrosive
Special Provisions {172.102): -*;
82. T8t

Quantity Limitations
a) Passenger, Aircraft, or Railcar: 15 kg*;
b) Cargo Aircraft OnlY: 50 kg*; 30 Lt

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other: -

Packaging Authorizations
a) Exceptionsz 173.154
b) Non-bulk Packaging:

173.212*:2O2I
c) Bulk Packaging: 173.24O*;
242t

Section 15 - Regulatory Information

EPA Regulations:
Classified as a RCRA Hazardous Waste (40 CFR 261.22): Characteristic of Corrosivity' D002

Lisred as a 'Unlisted Hazardous Waste, Charactcristic olCorrosivity" CERCLA Hazardous Substance (40 CFR 302'4)

RCRA, Sec.3001
CERCLA Reportable Quantity (RQ), 100lb (a5.akg)
SARA Toxic Chemical (40 CFR 372.65): Not listed
SeRa EHS @xtremely Hazardous Substance) (40 CFR 355): Not listed

cryyrighr o t!196 cf,nium Pubt;\hin! c6F"r0n Any .mm^-td u< {x rcpn}dNim war}xrut tbc poblistEt r fEmisrpn is r$ihrtcd
Page



OSHA Regulations:
Listed as an Air Contaminant (29 CFR I 9 10. I 000, Table Z- I -A)

Section 16 - Other Information
References: 7 3, I 03, 124, | 36, l7 6, 190, 197, 201, 203, 209

Prepared 8y...-.....--..... M Gannon, BA
Industrial Hygiene Review .......-. PA Roy, MPH, CIH
Medical Review .....- J Brent, MD, PhD

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to t}re accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use.

MSDS No.201 Cesium H roxide 4t96
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Sheet No.83
Chromium MetaUPowder

Revision: A, I I/89

en 30

cnhomlum tvlelaurolv{I€f lr6cfrPulrrl: vuull lE lrvlrr lruvrrF vre' Lrr.v...r.v \.,Yv---lva^--, -.---- - 'r: '

sotutionr, by direct reduction (ferrochrornc), and by rcducing the oxide with frncly divi<icd carbon or aluminum' Used for

chromcplating orhcr merats: for grcatly incrcasing metal resiitancc and durabiliry; in manrfactudne-9hro1t1l::-TLT, 
_

ffimirc (FeCrrO.), by electrolysis of chromium

chromc-nickel-steel alloys lstainless steel): as a constituent of inorganic pigments; as protective coating for aulomotive

and equipmenl accessories: and in nuclear and high-temperature research'
Other Designations: Chrome; Cr; CAS No- 7440-47-3'
Manufacturer: Contact your supplicr or distriburor. Consult the latest Chemicalweek Buyers' Guide (Genium ref '73)

for a suppliers list.

-and
Chromium metaUPowder' ca 100%

R I
I 4
s l
K I

H 2
F I
R I
PPG*
* Sec. 8

OSHA PEL
8-hrT'IVA: I mglmt

ACGIH TLV, 1988-89*
TLV-TWA:0.5 mglmr

NIOSH REL, T987
8-hr TWA (for chromium metal
and insoluble sals): I mg Crlm3

Toxicity Dataf
Rat, implant, TD.": 1200;.tglkg body weight
administered intermittently over six weeks

* This TLV is applicable to Cr-r and G.t compounds. For warcr solublc and warcr-insolublc Cr', thc 8-hrTwA is 0.05 mg Cr '6lrnl- Ccrtain watcr-iruolublc Cr'6

compotrnds (zinc chromate. calcium chromatg kad chromatc, barium chromatc, stronrium chromatc' and sintercd chromium rrioxidc) arc dcsignated as Ala (human

carcinogot).
r Thc NIOSH REL (10-hr TWA) for carcioogcn Cr{compounds is I pg/mt; for noncalcfurogcnic Cf6 compounds (including chromic *id)' thc REfJ (lGtF TWA5)

arc 25 pg/m' and 50 pg/firr (ts-min cciling ). Tbc noncarcinogcnic corn'pounds includc,eono- and dictromatcs of hydrogcn, ccsiunr" sodiurn' lithium. porassium.

rubidiurn, amsrcnia and cf (chromic acid anhydridc). any irna al cr. matcrials cxcMcd fronr thc noncarcinogenic gmrry abovc are carcinogcnic cf' corn-

pounds.
i S"r tUOSn fZ'gCS (GM200000), for additiona! &ta with rcfcrcnccs to tumorigeoic cffccs.

Dath .-.,.: ' .., :. i ' ; .: j f i ., ;.1::. '1;{:: ' l  ' lai.J. 
i '

Boiling Point 4788 "F (2&2 "C)
Melting Poins 3452 "F (1900 "C)
Yaporhessure I mm Hg at294l "F (1616 "C)
Vapor Density (Air = l): l-79

Appearancc and Odor: Steel-gray, lustrous metal; no odor-

Atomic Weight 5l -996 glmol
Specific Gravity (IfrO = 1 at39 "F (4 "Cl):l 2 at 68 "F (20 "C)
Water Solubility: Insoluble

i4; and Data
Flash Poinh None rcported Autoignition Temperaturc Clou4 1076 "F(580 "C); dust

layer,752 "F (40O "C)

UEL: None rcportcd

Extinguishing Media: Use dry chcmical or sand.
Unusual Fire or Explosion Hazards: particle size and dispersion in air determine rcactivity- Chromium powder explodes sPontaneously in air'

while chromium dust suspended in CQ is ignitabte and explosive when heatcd'

Speclat Fielighting procedurcs: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the prcssurc-demand or

positive-prcssure mode-

LEL: Dust cloud cxplosion,
O.23O ozJtr

lOnc bunditd sicvi. A l4O-mJ a dust cloud.

bromine pentalluoridc.
Ifazardous Products of Decompositton: Thcrmat oxidativc decomposition of Cr can Producc toxic chromium oxide fumcs'

Copy.it}r O 1989 Gsriuo hrblirhinf, C6po.ai6
A.y clnffid !k r EFod6ion wih(u ttE poHrrhc. ( ptmirrxn tt Fuhrttlcd



No lt-l Chrornrurn  Mera l /powder  I  l / l i 9

g e c t i o n 6 . @
Uarcinogenicity: Thc NTp an-a OSHFI;J.r,

;.-""";:;; 'chromale dust,
Target Organs: Respiralory system.
Primary Entry: tnharation, percutaneous absorprion, and ingestion.

iillit"i'"G:fiil::,fi:":H:tr;:*;*tachelcoushins. 
shorrncss of breath, pneumoconiosis, fever, weight ross nasar irriration,

Chronic Effects: Asthmaric bronchitis.
FIRSTAID

ulslrcsal or reusc- r\Lrrryvs sPllls qutcKly and place in appropriate containers fo

q{r:&tr*il?":1#fftle 
metal' contact vour supplier or a licensed conrracror for detaired recomrnendarions. Forow appricabre Federar,

OSHA Designations
Listed as an Air Contaminant (29 CFR I 9 10. 1000, Table Z_l)EPA Designatiom
RCRA Hazadous Waste (40 CFR 261.33):Nor lisred

nHffi:::ffiJ:1'b:,":'.:ffi J*:g,'*:l*fortabre euantitv (Re): r rb (0.454 kg) r* per crean waterAc! Scc. 307(a)r
Listed as a SARA Toxic Chemicat (40 CH ;;;.;;

v.r Lr.rvEs.rcr.y: r nc nt I r and osHA list ahroFSummaryofRisks:Wheningestcd.h,o-i;;;;;;ffiI'H..'ffi::"'fr;
no toxicity' ['css solublc chromium 6 (cr6) .o,n[una, are suspccted carcinogens and .severe irnranrs or'-Ttu.- 

3 (c/) compounds show tinlc or(sec- 2)' Chromic acid or ctrornalc salts cause irrit",;on of the skin and resniraro.w ̂.icc.rda r--^-..:-- 
the larynx' nasopharynx, tungs, and gll'":i,3;.'[ff:;#:::"'#T:::;f :iltt*ki**il';'*{';:ffi,[',rfix*ix,.,ffiri:]*r**ttn**#

Fi:::::,:3l"'fi: *',::i:, illj:ffiv 
p,og,",, to 

"rini."rrv'.u;;;;;;;-*oniosi' Exposu,e ro ch,omate dusr and powdcrcan *";;; I

I Eyes: Flush immediately' including under the eyetids, gently but thoroughry with flooding amounts of running water for at reasr 15 min.I Skin: Brush offchromium dust' Airer rinti"t ,n".i"o *u *irh n."dt;; ;;"nrs of warer, wash ir wirh soap and warer.I rnhalation: Remove exposed person ,o rr"rr,-Jr'uno supporr breathing as needed. 
t soap and water-

Ingestion: Never give anyrhing by mouth ," * 
"".,glasses or water toiitute.'Do *, ila"* 

""-.,i;:i}fi:,::'rffi:':T,[|'"Tt#!f,::t;:::e 
that conscious person srowry drink r to 2

ifi!i"T#.:i,if":T:j,::T1,;.i"-pr'nt, p..""''uiii 
".*--,;it;";;r atrention and supporLhematopoerici",,',-r,*;:';;'J'':ilff:tr;ffi=,i-ffi:r;:qi**;,ru:*::T::il.'#i,,.I;*fifu,.*

iff":'ff*f JTi1i"3,:i*:H: ;h;;:;; 
"I"if,or"*"o.bI" ".ia .,Ja""" cr6 to Cr.,. ren percent eorA in a

SpiIUL,eak *"dry *J
igrution sourccs' Provide adequate 

""ttid;;:K;; airbomi dust at a -rnr-u-. Remove sp'ts *"ir, u,,o or"e in appropriate containers for
disposat or reusc.

Goggles: W*f
Respirator: wear a NrosH-approved *.;;;l;*.ssa4r. wear an scBa witrr a-fuii;J;;;*,: the particre concenr-ation,s upper rimit is
50mg/mt-

I warning: Air-purifying respirarors do not protectworkers in oxygen_deficient atmospheres.other: wear impcrvio* 
l-?kt .gloto' u*"' lot 

".' --a 
gaunttJt to prevent proronged or repeated skjn conract.ventilation: Provide general and tocat 

"*pt"t;;;f veniilation .yr,"-, a maintain airborn" 
"on"-"nttions berow the osHA standard

(sec' 2)' local exhaust ventilation it pt"r"ltJti"f,.,, or"u.n,, 
"onru,ninun,'iispersion inro the ;;a;; by eriminaring ir ar i., ource (Geniumref. 103).

safety stations: Makc available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facirities. ,contaminated Eguipment: N"u"' *"" 
"ontu-JJn*, in thc work area: soft renses may absorb, and ail renses concentrate, irritantsr r,aunde';.Jil:lll*:?y:iTl::::gr"."*,r,i,.";;;iil;;;,,i"l"oequipment,?ffi:fiil"H,-:1fufiffi:".*:*il:ffi"il3T:::ffiil:'#ifJj.'rrhismateria,,".*,n,r*roJuns;i,rinkiris,

Sectiong.ffi
_ = _ precautionsana-eomments
StorageRequirem-
from physicar damage. K"ttott 

material in coor.

n'ncin--:__ n-- , . 
cP.away from hcat or ignitron sourccs- 

orss aro oXrorzng agents- Scal and protcct containers

i,:ffi;ff[ffi:m#;:*#h:'n:,':t$":::';x":.:::T9_rndwerswecping)tominimizeairborneo-i",ru,.,Transportation Data (4g cFR 172.101, -toz), rur, t;rr.a 
equlpnrcnt and machinery-

MSDS Coltectioz References: l:2:26.3g. g0,87,88.89, t0O, tEg, t24, 126rreptred by: MJ Altison, BS; I"d;;;;';;;". Revic*. nr w;r..
Hardies, MD
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dispose of personal protective clothing.

Material SaJety Data Sheets L)ollection:

Sheet No.757
Coal Tar Creosote

Issued:7/91

iffi fog orregrrlar-foam' sincc
warcr is least effectivc, use it as an extinguishing agent only when the prefcrri -*tit"t.t unavaitabli. However, usc water spray to cool fire-

ex@sed containers.
iffiffi-F#;'ixptosion lrazards: vapors may travel ro an ignition source and flash baclc containers may cxplode in heat of fire' coal tar

crcocote prcscnts a vaporexplosion hazaniindoors, outdoors, 3nd in 5ewers.

Sp€cial Fire,lighting procedures: Sincc firc *"y pJu"" toxic fumes, wear a sclf-conui*! breathing apparatus (SCBA) with a full facepiece

opeqared in prassure-demana-or posiriv"-pr"rr,rr"-r,ioi"-.-ii;,;; ruq'n-g9i"" ibirt-ir,g sttt*;t?.;; ends oitanks''For massive fire in

carso ar€a, use monrror rrozztes or unmanned hosc holders; if impossible,.wirnatao,- rrom it"t uila rcthrc uurn- Immediatety leavc-area if you hcar

#3i"iilrififiii;;il;s safety device or norice ;;;i;;;;a tanr discotoralon.-Isolatc area for l/2 mile in all direcri-ons if fire involvcs:

tank rail car or rank rruck Be aware of runoff fr.nlt;';;;;;;;,h.;;ilno, ,"I"rse to sewers or wut"*"1$ Futty deconuminat'c or proPerly

Hazardous polymerization cannot occur. ^__.-:_-_
chemical Incompatibilitie: crcosote oil mixcd with chlorosulfonic acid-in a ctoscd container causes an increase in tcmperaturc and pressura

C.ondidons to AJoid: Avoid exccssivc heat and contrct with chlorosulfonic acid-

Hazardous products of Decomposition: Ttrcrmal oxidativc dccomposition of coal tar crcocotc can produce oxides of carbon and thich blaclq

acrid srnoke.

Section 5. Reactivi$ Data

Copyriglr O l99l Ganium Publirh;nt C6tua;r
Ant cmftEirt E d rcprodN6 tdnr.h. t{hl,.k/r Fmi'tm 'r Foh'b{cd

under normat storage ard

-Sect-ion 
1tll49514 NFPA

^/"\
1e\1o\

\.r"
HMIS
H 2
F 2
R . 0
PPGt
t Scc.8

# 
ltationofcoal R I

L:-L .^-^-'..- a.*sairarinn af lrirrnimr< cml: hv mtxln! srrarncd naohrhalcnc oil. wash oil, and | 4
HffiJt}igt:"iii"-,"* carbonizarion of biniminri'is coal; bymixing su-l"{ naphhalcnc oil. wash oil' and

suained orlight *tr''*'o-"iili;bv-P'4il"1"*'-ti"*t gt:'lltgtlg:11!t:":T:";13-t?^t1':*ST1:'ffi:frfr, *"j:,.]!iffi:il;ioi-*ffifii'"i;;'J;;;i6J'6kt'.t: Ii typicauv cdntains up to 160 chemicars, s 4*
mainty anrm:rtic 

"onlpo,rnar-ro"f,'^ 
fiti*f, pyt-"t qd'fii;;;. t*d ;"ftt 

"ii 
*ooi prescrvative for railroad ties' K 2

polcs. fcnce posts, manne pilings, and othcr lumber for6utdoor usc; as a water-Prooftng agent..fuel oil constituent' ' Skin

irothine apcnr for mincral scparation, trop oeroriant. aia-louri.""iid.oii moldsi in man-uficturing chemicals: and in absorption

#i:k$;*i:Xi$'S$ftffi-H$:'m;'ig1';:8":#:ii$"jl'Yilii ."roir, creoso,e. creosore oi,,
dreosotum, crcsytic crcosots heavy oil, liquid pitch iiil;;litlt;i;""1?il, Preserv-o-sote,o Sakresote,c-tar oil' wash oil'

Manufasturer: conbcr ip"i ii,priri* b.,iittriLut"r. dintitt tutor Chemical week Buyers' GuidcTlt for a suppliers list'

iliil;n;;maulc, liiuu 
"o"i 

r", 
"r"oror" 

is roxic by inhalation, ingestion, and skin contact' The IARC and NTP

classify il as a hunan carcinogen.

. Skin absorption can occur wittt.phcnol, a

ientb and Occupational ExPosure
Coal tar crcosote, ca 10096

I99O OSHA PEL I9W9I ACGIII TLV
g-ht fWA, 0.2 mg/mr* TWA: 0-2 mg/m3*

1987IDLH Levet 1990 NIOSH REL
7OO mglrd 0- t mg/m' (cyclohexane extractable

portion)

1985-86 ToxicitY Datat
Rat, oral, LO;iE mgtg; toxic effects not yet rcviewed
Doe. oral, Ld^: 6O0 ̂g/kg; toxic effecs not yet reviewed
[ai"ldj 5t,tl6;s,/k"g uihioisttr"a during 9l davs-prior.to mating- 

otoaot3t reproduciivJeffects on fallopian tubcs and ovaries
rt{'ous", sHn, tp u:99 g/rg produces turinors in skin and appendagcs

I As coal tar Pircb volatiles-

t ll-NioFul frcs (GF86l5000)' for additional muta

3. Physical Data
Boiline PoinE 381 to752'F (194 to 4(X, "u)
Distillition Range: Ue 9 !1!f Q30 to 290 "C) Densitylspecifri Gravity: 1.07 io 1.08 at 68 "F (20 "C)

Water Solubilit5r: Slightly solubleIleat of CombuStion: -12J00 Btunb Y1ater J1;1uDtrlry: ')rrgrruy surr

Ileat of VaPorization: 10J Btunb

Appearance and oao. nL 
"out 

*.r*ro," is colorlcss, but the industrial product is a yellow to black oily liquid with an aromatic soolclr

smCn ana a buming caustic raste.

Flash Polnt: 165.2"F Q4 "C), CC



Health

rrufrrtc xequlrements: Avoid pt yriuse as possible to minimizr
ri_nsih*rind r-^-e_^r^- ., t hlPotting distanie.

DOT Latet: Flammable tiquid

:lose ao areaEngineering controGi-i'lse;;;ffiH",H;tffi',r 
fecp airborne concenu?rions berow rhe-osHA pEL..Instirure a respiralory prorccrion :

prograst that jncludes resri''fi,r "intira;ffi;#'"Xfl-Tli"t "??ll3iffi?"',"ff""t'#:;*l{n*:r n"fofi lv,io1ls and purincaiion pi6&uiires under a.
,b1i3?iEA;ffi',1,: *rffi"1;;lii3"*S:,[ii*1""y*==fg -d "r*1?y'ldffiP,]*f";:**"mkl$#ii&iffii.-;;;;,,oG;ffi4;til::F,ftp!*te 

emersencv cquipment a *6rtjmi,[ea]iJ;"ri1E]ilfi:dTlifd:1"H,""Hffi:ilff;#',,Y;.li;g3 *

:'i'Et{iff',ti,'#**li.tah:"f#;*$:;rxffir,l,;'ir$'#, .cxposurc.

"H"Hffil!ti:l:..':" 
is in order when handling or sawing otd craosore-rrcarcd fumber since ir rcrains a considerabre portion of crcosore for

dfi ffi tr ff i,?il?, (3?.3[['7 2 -' o' )
6"oi':ffir1t, frlass 

: Fl ammable I iqu id

No. 757 Coal l 'ar Orsclqelg l lgI

ftl[l,in i;1:li::,t#'flT&t 3:',igf,f#t?!6Td "gntiluousrv with fl*f:lg amounts or warer unrir rransporred ro an cnersency medical
;,tL1;jiffl::T:""fhlf#t#'.il"iil!:fr,:$gl'"1&1,"'.'ffil::fJ1i['fiil:ft;*i:::1i,., r",., 

", 
a,east ,5 min For reddened or

il|**1ff3t-]il:ffit:a 
pi"on to fresh air and supporr breathing as needed.

rnilk or warer. Do-not ,"r'rl!)i2i!,i[lith lo an unconsiibus o, 
"on.,rfting 

p"oon. If ingested, have rhar consciou.r *rcan Aint , ,^. -,^---, I
rn8€suon: Never grve anything by mouth ro un un"i 

--{r"" vrvqqu,,E' a rrqs. 
,.:___ - r .rnil-k or water. oo1oi iiir", v-omliting! 

'- -- -" -"-Jnsctous or convulsing person. If ingested, have rhat consciotts person drink I to 2 gtasses of
$:',:Tfi ;l*rgil:E:J,""il',X.;n-*ll|'*,rf**:c'orcommunitvmedicarsupporl

SpilVleak Nodf" t"f.,t
flamcs in hazard area' tit1l:q *'.gnnel sho-uil-p"Jtecr agai-nst vapbr inhatititag:-kJ;';i;tl'i.'"-#J ' po,:srbte with no risk, dr ,:::B[y##::"T:g*,:,:1L":j:ry1,u"i1i T,;y i.t"piln.n, ignition in ctosed sDaces. .r.or sm,, cnirc ,-,,- .

I sPrav mav bc used to redu-ce vaiol,uyt i; q,;i 1i.,"il!+lfexr,il''ffii]:3illi"T$jll"""ifJoiu",'.",f*'j ,llr.:ll': i'f-"9.'i'il-{illl'flf;31I absorbcnl noncombustiblg'f ir.i''ii6;ffi-',.1"br""ffi'1f..#f,L',1""",'Ai"tH",;i#tjj:.ro.'"'ft.po',r. i..ii-eI'iiirflirtp#l1trXliifllf,'J,fiiffijl'f#''fr;
Environmentar D-einaaation:.c*i ,ii.1i9l.,Li', i."rr"g,. ri'ollrn". rro,o,s3#'rur*:l*n:un*:',":tn'k?'i**tiiii:rk*xffise#i1?rffif.in:iti.ti'"fr'f,if*f#dflj#i:-
EPA Desienations
Listed as a-RCRA Hazardo_u,s Waste (40 CFR 261.33),Hazardous Marerial No. U05l

$.qalffii&ffi*:'rr';u*U6.Jdg#;r#:$*:nai"?ir 
-6r: , rb (0 454 kg) r* per RCftA. sec. 3oo,1Listed as a SARA Toxic C

O.EAb;''';;waru 
vh€mtcat (40CFR 372.65) 

a

FR r910. 1000, Table Z_l-A)

ftff*i+conract lens useln indusw i. Fi"i. 
-_,:'^ili"':'-'::,i1".v goggres, per (

Respirator: seek o.ofo*"tit"i::,-",::ti:t:l'establish ybu-r -6ia pdli"y.

;;;;;;;;,;;;Rffi-^*gr-:Y^?l-T-o-sl-;"pp-ucar"lpiraroi-'FJi"it"r*"n"vornonrorrrineomarinno t^t^^^i--^-:,i.iffi#H'#s4fdfgf H'#r;nf i,r;;n,;*gl15_Lstqi,;i;i5i;i'r.-!{X{{;:#,#{:,
olntmcnt to the face reduics vapor contaci -a'pl

,,,vw vona rqprrarorregulations (29 CFR I9l0-134)and,if
"ffi::n S*:l:c spi I r;, reac ror ;"ssei,. ;;i;;;" tanks), wear an

ApSlying _a layerof perroteum
: OI Pfotective eamenlc ic o- ^

penethtion *'""ir, 'i.i'. da;;ilffi;;t?pr;t[ffJ:tHi"f*"i,,?Ti:iH:i?.gJli*"'"',
ventilation: Provide generar an, tmat ayr-.,-r r.--.:i-^: 

64"'v'rrD rJ 4l a.,.,luonal Prot@trve
u"ti""e..u're* t[i'd!ft"i"#,,43.:5i"*"i1trli:'i$:l.ili:ffi#r"mT#if::f:i:::-t*i::lr11!!.ry ro maint3in airbornc concen-controllins it at it< c^',. - r
trations below the OS
controlling t. 

", 
;ar toifli.irol nrdsinceiiprcvents"d,-t"';;;?;rlpli;il,iiiiiil",H"'#ff#i,jwrrqv.urrs rt 4r rrJ s()urce_"v-"- gr..* r( yrsYsrls conEuntnant dlspersion isafety stations: Make 

""?jlqgti in the.work 
"r.u ".::-g,",n:y 

eyewash.starions,,safety/quick-drench showers, and washi
[::ffiilffXru:::,ffi"m:t"U,i,"][**i1:y.*"*ination ordrains br venriration ducts. Remove thi:
8:fgiffi:f#ff''i#i:1Fft"r*#i*ffi,"#i3fiy;#rffj,:ffi1,;,,j*ylTj:.1^l*::t_,howers, and washing racirities.andequipmcncr-un?r..""nri,i'in'"ii1i;fi 

ff ;i:rlliffi":
-TH:tFlI"ycreq! drink, orsmok" in *o..t"J.J. pncri.r
-rY v:s'vr'MrL ,aurrscr coilamtnated clothing bcfore weari;g 

vr Ycrrqra.Iurl oucts. Kemove this material from your shocs

lFry;:f:#"llTrni"n?:rt ffiti'JE e*a personat hvgteneafter using rhis rnareriar. especialry bcfore eating. drinkine.
:rEt-

{SOSC"Araa

ibd by: JR Srusr, MSc o P y . . r o | 9 9 | b ' c < n i " - h , r i l , ' l . ; w 9 | a , . M , ) . - ' j j d i t . d b y : J R s l u g l ' M s | J {

::ml"t* jl,'ff ,:;:mn,"::;?:::.:r":y;g::r.
'nn,o,hc tuR.h,{,1,.."o,, 

""*^il?TffiJ;ni,:*r@ncrkd'rcwuu;;;;;;n..fr1. 
d.r(unl



@P
Material Safety Data Sheet

Genium Publishing CorPoration
One Ceniunr Plaza

Schenectady, NY 12304-4690 USA
(518) 377-8854

N o . 8 2

COBALT METAI"-/POWDER
(Revision A)
Issued: March l98l
Revised: April 1988

SECTION 1. MATERIAL IDENTIFICATION 25

Material Name: COBALT ME-IAL/POWDER

Description (Origin^lses): Used in alloys and in nuclear weapons.

Other Designations: Co; NIOSH RIECS No. GF8750000: CAS No- U4A-48-4

Manufacturer: Contact your supplier or distributor. Consult the tatest edition of the Cft emicalweek
Buyers'Guide (Genium ref .13) fora list of suppliers-

Comments: The hazards of working with cobalt melaUpowder are associated with cutting, grinding,
weldins. etc.. that produce dust, fumes, powders, and gases.

HMIS Not Found

H I
F  I  R I
R  I  1 4
PPG* S I
*See sect.8 K -

SNC"TTON 2. INGREDIENTS AI\D IIAZARDS Vo EXPOSU.RE LIMITS
Cobalt Metal/Powder, CAS No. 7440-48-4

All the exposure limits above are defined for cobalt metal, dust' and fume

as Co.
*Immediately dangerous to life and health.
**See MOSH, RrECS, for additional data with references to tumorigenic effects

Ca 100 IDLH* Level: 20 mg/nrl

OSHA PEL
8-HTTWA: 0.1 mg/mr

ACGIH TLVs, 1987-88
TLV-TWA:0.05 mg/ml
TLV-STEL: 0.1 mglm3

Toxicity Data**
Rat, Oral, LD-: 1500 mgftg

' 1; i:," .',ilj '',.ri,$jl:;t+i+,:

Boiling Poinh Ca 5792"F (3200"C)
Melting Point: 2719"F (1493"C)
Specific Gravity (HrO = l); 892

Water Solubihly (Vo)z Insoluble
Molecular Weigh* 59 GramVMole

Appearance and Odor: A py, hard magnetic, ductile, and somewhat malleable metal or black powder; odorless-
-snrrloru 

4- FIRE ANrf Rxpr,osloN DATA r.rlrwii,Il'i-.1: HPPNR

Flash Point and Method I Autoignition Temperature I Flu-qgq4fty-Utllt l!49
% by Volume*

Extinguishing Media: *Do not use warer. Recommended extinguishing agents include dry sand, dry dolomite, dry graphite powder, or

sodium chtoride" Solid cobalt does not burn; however, its dust can burn and it may form explosive mixtures with air.

Unusual 1t1re or Explosion llazards: Cobalt dust particles suspended in the air can explode. If a cobalt dust cloud does form, imm€di-

ately eliminate all pocsible sources of ignition such as sparks, open flanr,e, etc., and take appropriate precautions (e.g.' spray the affected arca

with a watcr mist or fog)- pyrophoric cobalt, which app€ars as a black powder, bums brilliantly wtren exposed to air. Working with this

material can produce heat and sparks, which can ignite flammable materials and vapors in the workplace.

Special trtrefign6ng procedures: Wear a self-contained brearhing apparatus (SCBA) with a full facepiece operated in thc pressure-

demand or positive-pressure mode.

CoUatt metaUpowOer is stable in ctosed containers at room temperature under normal stomge and handling conditions. It does not undergo

hazardous polymerization.

Chemical Incompatibilities: Srophoric cobatt decomposes cold acetytene and becomes incandescent- Fused ammonium nitrate can

sometimes rcact cxplosively with powdered cobalt.

Conditions to Avoid: prevent contacr with incompatible chemicals. Powdered cobalt is more reactive than the solid metah do not allow

the powder to accumulate or form a potentially explosive dust cloud-

Hazardous products of Decomposition: Only powdered cobalt can burn: various oxides of cobalt may be produced during fires.

Cogyritt{ O 1988 C.niun hthtishiq Coqxntkn
Arv cmftrirl uc (rr tcpNld4li()n wittNrr lhc fhlirh{'t I frcrmrssxm ts tmfirhrtcd



No.  S l COI]ALT METAL/POWDER 4/88

Copyntht O t9E8 (knium pubtishint C-sFrdis
Any l:@m(isl us tr rcp(xlhf xro wilh@t rhc publr(hcr.s Fmir{i(h rs prohrhrtcd

cobirlr mcral/powder is not risted as a carcinogen by the NTp, IARC, or osHA.

:iliff+fl#'fj;:#i|"]L?|j:1,:::',:::*:'iT,"-ll'::ly,:r:;';:".r ,,: whcczing, irrirati.n or rhe uppcr rcspirarorvtract (uRT)' and hypersensilivity reactions (asthma). Skin conract *irt''pola"r..t cobalr may .oui. a"r.u,i,ilJ;:.,:fi,;ifl:t}:::",
of thc elbows' knees' ankles' and neck- contact with eyes may cause conjunctivitis. Ingestion n,ny prJu.. a hor scnsarion alon-e withvomiting, diarrhea, and nausea- Medicat conditions Aggravated by Long-Terir Exposure: Disorderu of the skin and theURT may be worsened by exposure lo cobalt; administer preiiu."."nt ani periodic medical exams emphasizing these functions.Target Organs: Respiratory system, skin, bladder, kidneys, and eyes. 

'e.irn".y 
Entry: Skin .oniu.,, inhalation.Acute Effects: Contact dermatitis and breathing difficulties. chronic rrrecc Alleigic *rtr*r, ,..tri.ted pulmonary functions,and interstitial fibrosis may be caused by long-term occupational exposure to cobalt or its co-mpounds.

FIRST AID
Eyes: Immediately flush eyes' including under the eyelids, gently bur thoroughly with plenty of running warer for at least 15 minures.Skin: Immediately wash the affectad area with soap and *uie.. 

-

Inhalation: Remove the exposed Person to fresh air; restore and/or support his or her breathing as needed.
Ingestion: Never give anything by mouth to someone who is uncons"iou, o, 

"onuulsing. 
If co6alt salrs are ingested, give 1 to 2glasses of water and induce vomiting.

GET MEDICAL HELP (IN PLANT' PARAMEDIC' COMMIJNITY) FOR ALL ExPoSURF^s. Seek promprmedical assistance for further treatmenq observation, and support after first aid.

AND DISPOSAL PROEEDURES
.t:l:k:l' j::9_t:tltfT*Y'evacuate all nonessential personnel, rernou" 

"l 
sou.""Joih*l-Jignition, andperrvrlrrLr, rlrrrvvs drr )eurucs or nea( ano lgnltton, and pfOVide adeqUate

]jlll'j,lll;,1,,j.T:,i,ff:::::.:3f":::::l-1eln":1To"t with and inharation of dust (see sect. 8). prevenr skin conract. scoop upspilled cobalt into suitable containers for disposal. carefully sweep or vacuum up small spilts or residues ilil;;;;;:*" 
"u

waste Disposal: contact your supplier or a licensed contractor for detailed recommendations. consider recycling. Follow Federal,state, and local regulations.
OSHA Designations
Air contaminanr (29 cFR 1910.1000 subpart Z, for cobalt metal. dusr. and fume)
EPA Designations (210 CFR 302.4)
RCRA Hazardous Waste: Not Listed
CERCLA Hazardous Subsrance: Not Listed

.  i ' . - '  : ; ] ' . . i : . ]  9 i : . t i 3 i : jGoggles: Always wear protective eyeglasses or chemical sarety gogjus=olto* the eye- and face-protection guidelines in

3^3.]'-19- f1' l:qi*to1.' 
*:* u NlosH-approved respirator pe r the NIosH pockzt Guide to chemicat Hazard' for themaximum-use concentratidns and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 cFR 1910.134. Foremergency or nonroutine use (e'g', cleaning rcactor vessels or storage tanks), wear an scBA with a full facepiece operated in the prcssure-demand or positive-pressure mode- warning: Air-purifying respirators *lill no, protect workers in oxygen-deficient atmospheres.other: wear impervious gloves; boots; aprons; and clean, impervious body-covering crothing to prevent any possibility of skin contact.Barrier creams may be useful to limit the effects of skin contact. ventilation: Insiall and operate general and local ventilation sysremspowerful enough to maintain airbome levels of cobalt metat, dust, or fume below the osHA pEL standard cited in section 2.safety stations: Make eyewl*r stations, washing facilities, and safety showers available in use and handling areas.Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all tenses concentrate them.Particles can adherc to contact lenses and cause corneal damage- Do nor wear contact lenses in any work area.

comments: Practice good personal hygiene; atways wash thoroughly after using this material. Avoid transferring it from your hands toyour mouth while eating, drinking, or smoking- Do not eatdrinlg or smoke in any work area. Do not inhale dust or create dusty workingconditions.

storage/segregation: store cobalt metavpowder in a cool, dry, well-ventilated area in closed 
"on,uin"incompatible chemicals (see s€ct. 5), and sources of heat or ignition-

special Handting/storage: kactice good housekeeping techniques that minimize accumulation of dust; cleaning procedures shouldnot create dusty conditions.

References: l, Z, 12, 73, 84-94, 100. 103. pJI
Judgmcnr r ro rhc suitability of information L*in f*6t pu.poscs rc
rcccssarily purchas€r's rcsponsibiliry. Thcrcfm, althflgh rcsonabte ce h6

purcharcr's inrcnded prrpo*s w fw con*qucmc of irs us.

bcen akcn in tlts prcpetioo of such infomrion. Gcnium hrblishing Corp.
ertcnds oo yalmtics. mkcs no rcprescn@tions and csm6 m rcsponstbiliay
s ro aha a@rcy q suihbilily of srch infomation fc application to

Prepared by PJ lgoe, BS

Industrial Hygiene Review: DJ Wilson. CIH
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Materinl SaJbty Data Sheets Collection:

Sheet No. 162
Copper

Issued: l2l85 Revision: A,8/90

Section 1. Material Identification
Copper (Cu) Description: Widely distributed in nature in elemental state, arsenites, sulfides, chlorides, and carbonales. R
Prepared by crushing. grinding, and concentrating copper ores by flotation and leaching or by smelting copper ore I
concentra(es lo yield a blister (96 to98%) copper which is electrolytically refined to yield 99.9+% copper. Copper is the )
most widely used structural metal, next to iron and aluminum. Used in electric wiring; switches, heating. plumbing, r\

roofing, and building construction; atloys (brass, bronze, Monel metal, beryllium-copper); coins: chemical and pharmaceu-
tical machinery: elecrroplated protective coatings and undercoats for nickel, chromium, zinc, etc-, cooking utensils; insecti-
cides; antifouling paints; and as a catalyst. Copper whiskers are used in thermal and electrical composites. Copper flakes
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are used as insulation for liquid fuels.
Oth* Designations: CAS No. 7440-50-8, bronze powder, copper slag-airborne, copper slag-milled.
Manufacturer: Contact your supplier or distributor. Consult the latsst Chemicalweek Buyers' Gu'ilztt for a supplien lisr.

Cautions: Copper may be toxic through contact, inhalation, and ingestion.It may cause skin and eye initation and metal fume fever.
Copper is not considered a firc hazard, but fine particles may burn in air-

Section 2. Ingredients and Occupational Exposure Limits
Copper, calOO%

1989 OSHA PELs 1989-90 ACGIH TLVs 1988 NIOSH REL 1985-86 Toxicity Dataf
8-hr TWA: I mg/m3* TLV-TWA: I mg/mr* None established Human, oral, TDro: 120 pg/kg affects the gasrointestinal tract
8-hrTWA: 0.1 mg/m3t TLV-TWA:0.2 mg/m3f (nausea or vomiting)

Rat, oral, TDr.: l2l0 pglkg (35 weeks prior to mating) affects
fertility (pre- and post-implantation mortality)

* Copper dusts and misr, as Cu.

f Copper fume.

f Sec NIOSH. RIECS (G1J32500O), for additional reproductive, tumorigeoic, and toxicity data.

Section 3. PDhysical Data
Boiling Poine 4703 "F (2595 "C)
Melting Point: l98l'F (1083 "C)
Vapor Pressure: I mm Hgat2962 "F (1628 "C)

Molecular Weighh 63.546
DensitylSpecific Gravity: 8.94
Water Solubility: Insoluble

Appearancc and Odor: Solid, various shapes, odorless, redlbrown-colorcd metal or powder. Copperis ductile, tough, and easily worked [t is

very resistant to corrosion, but readily attacked by alkalies.

Section 4. Fire and ExplosionData
Flash Point None rcported I Autoignition Temperature None reported I LELz None reported I UEL: None reported
Extinguishing Media: Use extinguishing media appropriate to rhe surrounding fire since copper does not burn. Finely divided copper bums in

air, and in extreme cases ignites spontaneously.
Unusual Fire or Exptosion llazards: Liquid copper explodes on contact with water. High concentrations of fine copper particles in the air may
present an explosion hazard.
Special Firc-lighting Procedures: Since {ire may produce toxic fumes, wear a selfrontained breathing apparatus (SCBA) with a full facepiece
operarcd in the pressure{emand or positive-prcssurc mode and a frrlly encapsulating suit.

$*$on 5r, Reactivity Data
Stability/Polymerization: Copper is stable at room temperatrnrc in closcd containers under noriiral storagc and hindling conditions. However, on

tong standing, a white, highly explosive peroxide deposit may forrn Copper's vapors are uninhibited and may fofrr polymen in vents and flame

iuTesters.
Chemical Incompatibilities: Coppcr reacts violently with ammonium nitrate, bromates, iodates, chlorate* cthylene oxide, hydrazoic acid,

potassium oxide, dimethyl sulfoxide + trichloroacetic acid, hydrogen pemxide, sodium peroxide sodium azide, sulfuric acid, hydrogcn sulfide +

air. and tead azidc. A porentially cxplosive rcaction occurs with actylenic compounds. Copper ignites on contact with chlorine, fluorine fabovc
250'F (t2l 'C)J, chtorine trifluoride, and hydrazinium nitrate [aborrc 158 "F (70 "C)1. It is also incompatible with l-bromo-2-propyae', an incan-

descent reaction occurs with potassium dioxide-
Conditions to Avoid: Avoid prolonged exposure to air and moisture- On exposure to moist air, copper slowly converts to the carbonate.
Hazardous Products of Decompoeition: Thermal oxidative decomposition of copper can prcduce metallic oxides (copper fumes).
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No. 162 Copper

Carcinogenicity:
in laboratory animals.

8/90

Data
rurp Ex peri mcnr:rl st;,J,ersh"* t" mon' genrc a,il r"*t.ge""

summary of Risks: coppcris a nccessary human nutricnt, cxccssive inrake levels of.which. rhe ki<Jneys normally eliminate. In individuals withkidncy disease or, rarelv' wilson's discasc (abnonnal ."r"nilnn una ri";;g" ;;;opp"r in the body thaiiurrg", rt 
" 

ri;;;, kiJil;.'irain, oroc{1bones' and endocrinc glands), coppcr lcvels mav accunrularc. Significanr';;r;;;l 
:"p":*g ;.;;;;;;;;."r.s marnly rhrough inhararron of f-during welding' smelting, or refining op€ration;: or rhrough.;6r;;;;;;pll, au.o ind mists au'rin! -,n,ng, exrracrrng, refining, or manufiling processes- Coppcr particlcs may-irritate, discolor, and?amige 

"y.t. 
eiiSrur" ro copper ralts in m?ny applicarions is-porentiat-ly roxic- copperdusts, fumes, and salts may irritate the upp€r respirarory rracr. Iinglt".r.p .iporgr. may irritate rhe skin ind discolor the ikin or hair.

[*tll;;;3;13::$,:t&$*31f,1,-.ft:Tff1;"".";,iliiia*i' 
*iir,";-pui"ir ili;.".'y "l'*"r run"tionin*ii'uioiJ."po.u,".

Primary Entry Routes: Inhalition, ingestion.
Acute Effects: Inhalation 

:!t:pg-t l"ryl tISy giu" rise to nretal fume fever (after an incubation period of about 5 hr), an allergic reaction wirhflu-like svmp(oms-high tempeiiture, metaltii tiste, nausea! coughing, egn"rul *.ut ,ess, ,nuscle'ach;;,;"i;1.hi;;r.'fi;r1,";,np,o,n, usua'y
iifffi.}lgl#,ll;?;,:*gfl.l Tl1""lt*,::*j:ftllg !':$:*li:f: t,ngil;: ;T,Ji "r,i"l.r,r,e rinings or rhe noset mouth, and res_piratory tract' Exposure ,",::ln'^-d::,ji.r 9"*" 1s*""i;iil*i $;;#;tH#l'6i#;'#rXiiiX-$::: Hi:E|'JJ[l,lllJl;frll.h:l$#;and diarrhea- Insestion of large doses may cause sto-mach and inresrine ul..i"iion,;uundiii, and-kian.i *a liver damage.chronic Effecti: continued."expotur. toiffii,nu'y."ur. mild dermariris -d ;;;;;;;i;;i,:il;?;", membranes. Repeated or protongedexPosure to copper dusts and mists can discoior skin and hair and i-tuiiir," ttin. R"p"urca inrrd",l;;; cause chronic respiralory disease.
;?:!}t*fil:Xll,*f:l;#ffiJt ;f*'* 

inJiuiouur'r *.;;;;;;;;;ilr" to 
"'n'oni.;ipp"iiiirLi,ing. rrundetecteo'ano un'ueated, this

FIRSTAID

flifir:AliJiit"tffi;#i'ff,H13nlJT.*"tiatelv 
and continuouslv with flooding amounts orwater untir transported to an emergency medical

;fr:#'#iffTrffiffH'*?,f'Jj!t:tr*:l::: 
*"n flooding amounts or warer ror at least l5 min. For reddened or btisrered skin, consurt a

Inhalation: Remove exoosed person to frestr air ana support breathing with artificial resp;ration.

n?f',f,H il:""".:ffi#llt"L 
uv -outr, io ui ui'"inrdibur o, 

"on 
rru-tring person. If inglsted, have that conscior,r person drink r ro 2 grasses of

After first aid, get approp-riate in-prant, paramedic, or community medicar supporlPhysician's Note: A blood count strbws Gicocyt iir li' 
"" 

i"Ji",a-"lii"Ji;.6i r"-i f"u"r. consider cheilatron with penic'ramine or BAL(British Anti-lewisite or dimercaproll for ctrroriic inioxication.
Section T. Spill, Le
SpiIULeak Nodry safery personnel, r"rnou.
cleanup personnel should protect uguintt uupoi intrut"tion"*JiLn-J'i 

"iJ"ifr,"",. fleanJp.meo"Jr r""r, as vacuuming (with the appropriarefilter) or wet mopping minimizes du-st dispersion. euir.olGir-ii;-ff;;i#fi;r with vernniculite, drry sana, or other i;i *;i;;i. ptace in ap_propriate conrainers for disposar. Foilow ippricabre osHA rE"u,i"*'i)b"iift ibrtilzol.-'--e"rvr 
..r u'

Disposal: contact vour suoplier or a liceniia cont actor ro. aEtuifi ;;;;m;;nauiionr.i jirow applicable Federal, stare, and local reguratiom. 4EPA Designationi
$pn4 ft";"gtus_waste (40 CFR 26t.33): Not tisted

,3;ffi Affi!i$1ffiXt:'r:,*::?;ilfl:S,'$i?lf"*bre Quantitv (RQ): 5000 tb (zzTokg) r* per crean water Acr. 307(a)l
I.isted as a SARA Toxic Chemical (40 CFR aii.6;;
OSHA Designations
Listed as an Air Contaminant (29 CFR I 9 I 0. l0OO, Tabte Z_ l_A)

Section 8; Special Protiltiol Data

I sarv. wear a Mosii-;;;;;;;;;;;;:;;,-:;;mmendarions r"'r.*. F,;::;;,"f,,1:"#T,$;"#:[:'ffie;#]i,lfi,rtf:"T*m;I particulate respirator' i iupplied-air *tpi*t"i, .'r 
"i 

scBA, Ji ;irh 
" 

i"|l i*"pi!6.. F;;6;;;."uio ^rs greater than 2000 mglrn , wear asupplied-air resoirator eouipped eithe.i'itrt u iuti racepi.cebpe.ail 
F.P,L,i,ri".demand or positive-pressure mode or with a hood in conrinuous-flow mode' Fortopper firmi:i.ove^r -!{0 ,nyt" *Jr 

"ither 
a powered ai'r-purifyrng.resprraror with a high-efficiency filrer, or a supplied-airrespirator equipped either with.lStlf:::ii*e. operateg in pressure-demaira oi posrtrne-pressure mode or with a hood in continuouj-flow mode.

Y*:t!l::f:::P_ing. 
respirators do noi proteit workers.I";rys;"-;rrt"i"ii orr-rph"r"r.t'uler: wcar lmpervious gloves' boots, aprons' and gau.ntl"tq tot'".""eniprotong4 oi5eneared skin contact. Eye an{ face protection is requiredwhen grinding' welding, cutting, or remeliing. i'rotec-t skin r.om'-otten i,ttai u"na oaiuirt *i ;[;;;;i,"g scrap. Machine rurnings may alsoPresent a laceration hazard' when.handling- o-il-contaminated"opp.i *"- ,uiL goves to prevent skin contacr.ventilation: Provide seneral and local 

"*;6;i";-;;f 
ventitatio'n syrt".t io ,nuiiltain airb6me tondntrations below osHA pELs and ACGIHTLVs (Sec' 2)'L'*,al ixhaust-ventilation il preienlJ;ff;#"ri ii"i""r'lrl-, aispersion into ttre wort area by controging ir at irs source..'3)Safety Stations: Make available in ttre worfi area Ji"rg"n"-y 

"yewash 
stations, ,ufety,ilui"t_Ori;;h;;;;^, and washing facilities.contaminaoed Eauinmen&-Neu"t *"* *na"t t"nto-in uit iort -"a:lon tlo.", may absorb, and ail lenses concentrate, irritants. Remove thismaterialfromvouishloet*g"euin'n"nrd;;;;qr"r";t"d;' i ;trrr"guJioirrearing. 

,... , ,.:,.,. j ,,: ...:. .::,,... .
,?ffi:*l!1Ttrtffi:r"j;1ru::i*:i*.qr";: P*;tt;-sffiiliJi"itvei"'" iiter using oismateria, especiary berorc eating, drinking,

Goggles: Wear protecti v;
Respirator: see-k professio;qfu"t:" o".f io t*piitd *lEftion'ana us.. Foiio* oSHA respiraror regrilations (29 cFR I910.134) and, if neces-
l1Y;-Y3 u MoSH-approved rcspiratbr- Some recommendations follow. Foi coDDer dust an<l misrc ofr tF? t,.en <n --l.J ..,-^- ̂  L:-L -"--.---.

Storage Requircments: St.r. 
"Engineering conhols: Avoid dusi 

"ta 
rufii i'"rtr"iJo";d J;;;."irJfr,i ,H-.11d^_?:: use qnlr with adequate. ventiration and appropriarepersonal protective gear. Insriturc a *.pi-r".y'pr"iotion p.og",;-tdi i"ir"J"i regular rraining, maintenance, inspection, and evaluation. practice

bffi,ffil1jll:ffifl*:T:l=*l,qg:-*:r,:.M;ia;;;d;;;ff;;;? pEitrtV:il.#;T::pp"rdusr and mist revers in rhe air.
frHffi?it'.n:*:;:;il6;i*ift$T,*tx1xf#iffJ:-ffiJ'Yi'::ffJt};fifrlxlil3fri,'l;:1il1fi:*""","J:,T,n:Transportation Data (49 CFR ti{tO1,-.lOil, N"iii.t"a
MSDS Colhction Refer

olwi i .on 'ctHi i . r1 i r i . ih ." ' i . * ,wSi lverman'MD;pai teaby:JRStuan,MS
Copyright g l99O bl C*nium hrt tishirt CorFm* ^., **,., u
& tccswrly thc leb's'r Estx'nsibility Ahh(Eth @h'bk crr h8 tfn htco in t E Fcprd@ of r*h inim'io. ccniu- ernti.^in! c.rgooJJ^rr m *u*ri... m.kc\ m Eprck*rr't. .d rstufft' rcrrx'o\ihilirt !s l(t t'F !(urrcy rv \uitlhiltry ('t 'k h informrrxn ftx appticarkrn o (h< purhr*r'\ inrcn<Jcd purrxr* or {o, coov.{ucmcr of rr. ue
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cautions: Dieset fuel oil No. 2-D is a skin irritant and central nervous deprcssant with high mist concentrations' It is an environmental

hazard and moderate fire risk'

Section 2. and Limits

Diesel fuel oil No- 2-D*

1989 oSIIA PEL r990-9l ACGIH TLV 1988 NIOSH REL 1985-86 Toxicitv Data*

None established Mineral oil Mist None established Rat, oral, L-Dro:9 g/tg produces gasrointesdnal (hypermotility' diarrhea)

TwA:5 mg/m3.1 effects

STEL: l0 mglm3

* Dicscl fucl No. 2-D rcnds O bc low in aromatics and high in paraffinics. This frcl oil is complcxrnixturc of: l) >95% Paraffinic' olcfinic' napbthcnic' and

aromatic bydrocarbons, 2) surfur (<)5%), and 3) bcnzcnc (<rdo ppm). [A row bcmenc icvcr rcdudcs carcioogcnic risk. Fuct oirs can bc cxcmptcd urdcf thc

bcozcoc sandrd (29 cFR t9l0.l02g)1. Although tow in thc nrciitsctf. uenz.r,c conccntrations arc tikely ro bc much highcr in poccssing arcas'

t As samplcd by nonvapor<ollcaing mcthod'

i r"rrtrui mcn fiTEcs (lu!80q)00)' for tuore toxiciry dda

33
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Vapors may travel to a sour@ of ignition and flash back'

sp€cial Flre-fighting procedures: Isolate hazard arca and deny entry. since fire may produce toxic fumes, wear a self-contained brcattring

apparants (scBA) with a full facepiece operared in rhe pr"rrur"-d"-*d or positive-ircssurc mode and full protectivc clothing' If fcasiblc'

rcmovc containers from fire. Be awarc of runoff from firc control methods. Do not releasc to sewers or waterways duc to pollution and fire or

explosion hazard.

to to

Yiscosi$: 1.9 to 4-l centistoke at 104 "F (40 "c)

Appearance and Odor: Brown' slightly viscous liquid'

Data

Posed contairrrs' Do not usc a
Eftnguishing Mdia: Usc dry cbemical, carbon dioxrde, or loam (o rlgnt rrrt' L'x 4 warv' J'rrqt rv es

forced watcr spray dircctly on buming oil sincc 61i5 will scaner the firc' Use t t*q19-:f,T::::,Y:lliil:::f*;

iffiifr:o#y":ffi;""tffi:il#'ff lii,rNo.2-D is aosHAclassII combuitibte liquiaIsvolatilitvis similartothatorgasoil'

$ectien,5., Data
Dcsel fuel oil No- is srablc at room t rnpcru*E]i "l,oscd 

cont"itrcn undet no.mal stonge atd

tions. Hazardous polymcrizalion cannot occur-

chemical Incompatibiuties: It is incomparible with srrong oxidizing agents; heating greatly incrcases the fire hazard'

tr*$:H *31"*'*"#ffi#il::'+*r;fi:iative decomposition of dicscr fuer oir No. 2-D can producc varigtls hvdrocarbons and

hy&ocarbon derivativcs. and orhcr partiat oxidation-products such as carbon dioxidc' carbon monoxide' and sulfur dioxide'

Copy.iglr O | 99O C{ni|m Arblithins CdPodioa
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Lercino,genict,r, 
",*"" t*,["0pctrolcum rcfining as an I

carcinoRcns (Grouo 3)-
s"''';;';iiliIt5,il,r,o;;r, i;-".r r..-,.^.^--. . 

---, ''---
s'ffix'{i13":il3'?i,r'ougr, dicsc, rue,.s,,^,;;;;::;;.:. ;::,,:::::," ,:.:::::-":::'ra'e 

(risht) diescroits;-"*;ffiffi[]rf,Jffi"'"

gm****l'rm
rcsult in transienr CUS Adr
cctc formation ,.a .r_.ilg:r:i.T.:I!ll"r"J,c scconui,.ylheciiri"i:tiiii,al;[]";;;;kT#1"'ffi;^iyTr;ffi-':ffihjlsnuavcn""a -"irniti,il tli;.:,ii!'tiili?rfffi",,!;^tritit]-i"Tlf1jif,[?lo?";Y"

Prolongcd or repeated skia,-s "id b!s.'---'-- -^'n;-;i;"i';;;Htill':ili:i'T"ffiv"triliil1"J8::ffi,?,fla.'ffitgTffi'#f#frft"1"ffii..-*1,?,'r."
f"*t?b$lfilS$#*":l'.:!.9at1ronq-rermEiposure:Nonereporrcd
i;H;illffi 

'n*"'iiiliie'rvgulsvsrem'skin'and''i'oui-".-u;;;;i:'*"

ffi*rn*',*t$N,,f#**ffi*t*l *ffihTi:;,Hi':neri',inr,.

I

r,*ixihsru$*-{ffin"*lfi6rffiiiffi ;ft
ffi **s",i*i$:+*,r-'ffitffiffi *#"rginff;#ffi
RCRa Haiaraous Wasre (10 CF\.?6-I-2I): tgnitable wasteCERC|A Hazardous Substance{40 CFR 302-.4): Not lisredSARA Exaemely Hazard<
ta&+!;iiaffii*t1aitiilTi?E_('$,m,#5;:Noirisrea()SEA llesiqnrfiomOSEADesimations

@lo.tooo,

B.g1'g',!1"1ffi*rls:ii,Stro;ru"x j*r*fr T#sH,ni+"'ffin"E!!#,",r,ffi :tr#$ttTil#iili-J'ffi ""1il;i?ilii,Y-.ffi ffi efiTfi ?Tffi ,tr.**l"dri#;"1**r*-ffi ,ffi g*$:.gg"m,,U,t*ar#i,",f#+,*,7

iff ffi ff :l:ffi H,lXil:f nn-#Af :T"'.#tffi 1.llii:iil:f'Lx11#f#"1i*1f; ,ff .R",o"",hi,ffi ffi #Hj,*ffi i,TffiTg:#$"H#:lilr,*ffi ffi {:;,Hx{_T,:;;::matgltql, qlnegj4tly be-fore eaging, drinking,

wcll_v_eotihid a*;_;;;"i, 
s,v Jrvraxc conotrrons should be suirabte for a (,p;;k;r;;;ji;*,fi.'::f *fl Tf"H,Ti:::.:::':.lg-,;;1i;f ir;;ir!eilffi*#i#n+itg':+i1il$ifi#T :C'*i.lf*T,.r#'kir"rff:'s*ffiTrstrH*#r,l'jiTlt{[{';;fl',rfr'"?,,gi:$ffi biiffiFlttrs.*9,"#i,';:,"fi,:,fr #Tf ! j

#;f;, *..tli 'ffi,ffitrjtr+lEilfigf}fri::i#;ffiHfrx{,ffiil;.if"Tlii**:'j::T"-p:p-,cctive crothing mav oc rcquircd dcpendins on workine#,"r4:f,ff*u"'9"'r?:il'n"fii'i:#u;Hlil'H"il*^fi?jTgfdfl:iLTl;ffilltr::,it u'*,'*r:':"{,a "i,"'i.a,"r;ty gi.:,"s. ,
ffi g$itrSittirffi r#:F,*,ffi#m*# iii'".*r}*ffi ffi ,L#'fj:fr ffi i{[jHT]t,il;;#;;'d#Zf€i,if; ffij,;,lvhcnwork'n8tiGihti;;iliiif 

'fii'!i'JJii;#, jffi Jtrf :l, j:H
D(}T Shipping Name: Fucl oil
DOT Hazard Ctrss: Combusribte liquid
II)No.,: NA1993
DOTLabel: None
DOT Packagtng ExcepUons: | 73. | | 8a
DOT Packaging RequirerneDb: Non€

\4md'. O t9{o W Crnim hrbtir,lialc'rrg'.o rEoryc" afltnStott, MD: Erlitcd by: JR Stuart, MS e1:*,:[ffi#,ffi1{ffEil,
truhlilv ^/ t*h mt -nr.n f.w rJrer*n L rtr ru_hr*^ iot;..1.1 __v r, d c.hqqc(tt of irs ur
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Material Safety Data Sheet Collection

2, 3, 7, 8-Tetrachlorodi benzo-p-dioxin
(TCDD)

Date of Preparation: 6/94
MSDS No.906

Section I - Chemicat Product and Company Identification 44
ProducUChemical Name: 2, 3. 7, 8-Tetrachlorod tbenzo- p-dioxin ffCDD)
Chemical Formula: C I 2HaClaO2
CAS No.: l74G0l-6
Synonyms: dioxin; dioxine; NCI-C03714; tetrachlorodibenzodioxin:'2,3,7,8-tetrachlorodibenzo(b, e)( 1, 4)dioxin;

2,3,7,8-tetrachlorodibenzo-l,4-dioxin; TCDBD; TCDD; 2,3,7,8-TCDD; tetradioxin
Derivation: TCDD is not manufactured, but is formed as a by-product of chlorobenzenes, chlorophenols, and the herbicides
2, 4, S-trichlorophenoxyacetic acid (2,4, 5-T) and2-{2,4, 5-trichlorophenoxy)propionic acid (Silvex) which are produced from

2, 4, S-trichlorophenol CICP). 2,4,s-T,commonly known as Agent Orange, was the defoliant used during the Vietnam War-

TCP, 2,4, 5-T and Silvex are no longer commercially produced in the U.S. As a chemical and toxicological standard" TCDD
can be prepared by catalytic condensation of potassium 2,4, S-trichlorophenate. TCDD has been released to the environment

during the incineration of chemical wastes including chlorinated benzenes, chlorophenols, and biphenyl ethers, from the
improper disposal of certain chlorinated chemical wastes, in emissions from wood burning in the presence of chlorine, in
accidental fires involving transformers containing PCBs, and from the use of the herbicides 2,4,5-T and Silvex.

General Use: TCDD is an extremely toxic, unwanted by-product and essentially has no beneficial uses. It may be used as a

research chemical.
Vendors: Consult the latest Chemical Week Buyers' 6ui4"-Q3)

Section 2 - Composition / Information on Ingredients
2,3,7,8-Tetrachlorodibenzo-p-dioxin, ca lAO Vowt- TCDD normally persists as a contaminant in TCP in variable amounts
(0.074.zmglkg).Consequently, the concentrations of TCDD in different batches of Agent Orange varied greatly with an

average concentration of about 2 ppm.

OSHA pEL* NIOSH REL DFG (Germany) MAK
None established Carcinogen, lowest feasible None established

ACGIH TLV 
concentrauon'

None established
* A pretiminary occupational exposure limit of 0.2 ngm3 12aO pg^31 ir .""o*-"nded. It provides an ample margin of safety to Prevent
chloracne and takes into consideration the chronic effects of animal studies and accidental human exposure. [Leung P[\N et ali American
Industrial Hygiene Association Journal, 49 (9): 466-74 b(1988)

Section 3 -Hazards Identification

***** Emergency Overview *****
TCDD is a colorless, crystalline sotid at room temperature. It is highly toxic and a potential human
carcinogen. Exposure to TCDD-contaminated materials may cause a severc and disabling acne-like rash that
may persist for years (chloracne), metabolic disorders, and nervous system and liver damage. In animals,
TCDD causes teratogenesis, tumorigenesis, and immunological dysfunction. Findings in humans are
inconclusive, but human toxicology is under continuing investigation. Workers may be exposed to TCDD
from residues from prior production or use of 2, 4, 5-T or Silvex, waste materials contaminated by TCDD, or
contamination resulting from transformer fues. Take every precaution to avoid any exposure to TCDD.

Potential Health Effects 1,,., i.iiu"n ;,-.'i,;l, :.. r i ::ii
Primary Entry Routes: Inhalation (dust),* skin contact, ingestion.
TargetOrgans:Skin, l iver 'andnervoussystem.'. ' . i . ' ' I . ! i j ' ' ' -1,:r i i , ' r- ; : i j l l : l . . .{ : . l l l l r i j l t* ' r . :<i l :
ACUteEf feCtS , .  ' . i  . . . ' ,  . . ' . .  i r ;  j i  , . , \ : : i , ' ,  . ,1 . : : . ,  ;  . .  . , :a :  ,

Inhalation: Shortness ofbreath, headaches, fatigue, scvere muscle pains, weaknesg and digcstive disturbance. . "

Most symptoms develop slowly, over many days.
Eye: Conjunctivitis and chemical burns. ' I ' r
Skin: Chemical burns. In most cases, chloracne appears within 2 to 4 weeks after initial exposure. It consists of

blackheads with small, pale-yellow cysts. In severc cases, there may be papules (rcd spots) or even pustules
(pus-filled spots). fnis icne-tite rastr appears on the cheekboncs undcr the eyes and behind the cars in very mild cases- With

increasing siverity, the rest of the face ana neck are affected and the outer upper arms, chest, back, aMomen, outer thighs and
genitalia rnay be involved in varying degrees in lhe worst cases. In the worst cases, lesions may be active l5 or rnore years

after the contact has ceased. Chloracne may also appear after ingestion or inhalation. Skin fragility, hirsutism (excessive
growth of hair of normal or abnormal distribution), and photosensitivity rnay also occur.

Ingestion: Nausea, vomiting, and possible pancreatitis.

coPrr igh|o|994\GcoiumPub|i thingCorIDot i(h-Adyfmido*dE';dhdir9i t}d6GF,t ' l is}g.spGmissi@irFohibi .d ' , ' ,drfdi . rsbt,Esuihl , i | i fyof infm.i6Ein
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Carcinogenici ty:TheIARC,NTP'MAK'andNIoSHlistrcDDas-
evidence of carcinogenicity in humans but there is sufficient evidence of carcinogenicity in experimintal animals), an NTp-2
(reasonably anticipated to be a carcinogen: limited evidence from studies in humins or iufficient evidence from studies in
experimental animals), an MAK-A2 (unmistakably carcinogenic in animal experimenration only), and a NIOSH-i 1.".. inog.ndefined with no further categorization). osHA does nor list TCDD as a carcinogen.

Medical Conditions Aggravated by Long-Term Exposure: Skin, liver, nervous and endocrine system disorders.
Chronic Effects: Lack of energy, loss of sex drive, personality and mood changes, numbness, *"ik ,"r, and pain in the legs,
livet damage, chloracne,_and ele vated blood lipids- TCDD increased the incidJnce of a vanety of lumors in animals, but human
data is inconclusive- Little is known of the human health effects (if any) as a result of long-teim exposures to low
concentrations.

Comments: The observed health effects from clinical o.r en1a91lological studies of populations who were occupationalty and
non-occupationally exposed cannot be solely attributed to TCDD beiause of the concurrent exposure to 2,4,5-T and TCp and
to other herbicides as well. There is no report of human er.posure to TCDD alone.

" Vapor inhalation is unlikely because TCDD has a low vapor.pressure.

Section 4 - First Aid Measures

Special hecautions/Procedures: Emergency personnel should protect against contamination.

Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: Do not allow victim to rub orkeep eyes tightly stut. Gently lifi eyelids and flush immediately and continuousiy

with flooding amounts of water until transported to an emergency medical faciiity. Consult a physician immediately.
Skin Contactz Quickty remove contaminated clothing. Rush with water_to remove solid particiei follow *itt r so"i und water

wash of exposed areas. For reddened or blistered skin, consult a physician.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless thepoison control center advises otherwise, have the conscious and alerr p"oon drink I to 2 glaises of water, then induce
vomiting.

Afurfint aid, get appropriate in-plant, paranedic, or comnunity medical supporl
Note to Physicians: For an acute exposure, obtain liver function tests, CBC, piothromuin rime, serum lipids, and uroporphyrins.
EMc may be useful in detecting subclinical neuropathy. Current analyticaitechniques to detect dioxins in human tissue
specimens involve gas chromatography and mass spectrometry. Chloiacne may respond to topical retinoic acid, and oral
tetracyclines may help secondary pustular follicles. Resistant cases may requirl derrnabrasion or acne surgery. Isotretinoin may
be tried.

Section 5 - Fire-Fiehtine Measures
F'Iash Point: None reported.
Autoignition Temperature: None reported.
LEL: None reported-
UEL: None reported.
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam extinguisher.
Unusual FIre or Explosion Hazards: None reDorted.
Hazardous Combustion Products: Toxic fumes of chlorine.
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.

T:::T:*5T#jttT:i :1,,":::^:*:1"r 
produce roxic thermal decomposition p.oau"s, *ear a self-contained breathingapparatus (SCBA) with a full facepiece operated in pressure-demand or poiitiu"-pr"rsure mode.

Section 6 - Accidental Release Measures
SpiII /Leak Procedures: trtgt{r safety personnet of spill, evacuate all unnecessary personnel, remove heat and ignition sources,
^*d.PP||9" adequate ven-tilati,on--Criaitup p".ronnel should protect against skin and eye conract and dust inhalation.
lnau !n1lls: carefully collect and prace in ieared containers ior disposar. , :, . .
Large Spills

F*Ty:i.t:l1t-lT,c" 
spills' dike far ahead of liquid spill for later disposal. Do nor release inro sewers or warerways.ufeanup: Avoid generating dust- Do not sweep! Provide an organized procedure of containmenl collection, ana disiosal of'': contaminated solutions and residues generated during cleanupl Provide separate facilities for decontamination or largeequipment. Conduct repetitive wash./rinse cycle_s_sepirately, eittrer by using different locations or by spacing in time.Regulatory Requiremenls: Follow applicable OSHA regu-lations 1Ze Cfn-lgt0.120). For specific recommendations, conractyour Department of Environmental protection or your regional EpA office.

SectionT-Handlineand
Handling Precautions: Handle with extreme caution. Take all the necessary precautions to avoid any exposure.
Storage Requirements: Store in tightly closed and properly labeled containers in a cool, well-ventilated area.

MSDS No. 906 8-Tetrachlorod
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8-Tetrachlorodiben -dioxin MSDS No.906

Section 8 - Ex re Controls / Personal Protection

using ttris material, especially before eating, drinking, smoking, using the toilet" or applying cosmetrcs'

Engineering Controls: Isolate work areas involving TCDD or TCDD-contaminated materials'

ventilation: provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible- I-ocal

exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controllingit at-its source-(103)

Administrative controls: Consider preplacement and periodic medical examinations with emphasis on theskin']t-"f nervous

and endocrine systems. Regularty rnonitor glassware, bench tops, instruments, and tools with wipe tests (wipe with filter paper

and measure amount of Tcbp).- Respiratory protection: SeJk professional advice prior to respirator selection and use-

Folow OSHA respiratorregulations fZg CfR I910.134) and, if necessary, weara MSHA,/NIOSH-approved respirator' Select

i"spirator based on its suiu6itity to piovide adequate worker protecdon for given working conditions' level of airborne

contamination, and presence of sufficient oxyg"n. For situations where TCDD contamination is low (e.g., exposure to dust

contaminated with low levels of TCDD), wearan air-purifying respirator until the extent and characterization of the exposure

can be determined. For materials highly contaminated- wittr feOO, wear respirators that consist of self-contained breathing

;o'.,n1uf;itfr a n f l facepiece operitei in a pressure-demand or other positive pressure_mode. An alternate method utilizes a

"lilUinution 
Type C supplied-air respirator, with futl facepiece, operated in a pressuredemand mode and equipped with

auxiliary positive p."ssui" self-contained air supply. For ernergeniy-or nonroutine operations (cleaning spills, reactor vessels' or

storage tanks), wear an SCBA. Warning! etr-piA]yi"g respiritors'do not protect workers in oxygen-deficient atmospheres' lf '

i"rpii"oo .." used, osHA requires u riritten r"rii.ut6ry prorection program that includes at least: medical certification'

t.uining, fit-testing, periodic environmental monitoring, rn"int"n*"", inspection, cleaning' and convenient, sanitary storage

areas. 
"frqtective-clothing/Equipment: consider dis-posable clothing due to the uncertainty of adequate decontamination'

Wear protective clothing consisting of both outer (zippered coverall with attached hood and draw string or elastic sleeves,

gloves'and ctosure Uoots) ana innei (cotton overalls,-undershirts, undershorts' gloves, and socks) garments. For dust or

particulate exposure, wearcoveralls ofa non-woven fabric such asTyvek orspun bonded polyethylene. Forexposurc to liquids'

wear coveralls, gloves, and boots made of chemically resistant materials such as Saranax coated Tyvek or butyl, nitrile, or

*op."* *tb; Wear protective eyeglasses or chemicat safety goggles, per OSHA eye- and face-protection regulations (29

CFR 1910.133). Contaci lenses are noi eye protective devices. Appiopriate eye protection must be worn instead of, or in

conjunction with contact lenses- Safety 
-st"tiotttr 

Make emergency eyewash stations, safety/quickdrench showers, and

**iing facilities avaitable in work area. contaminated Equipmen* Shower and change clothes after potential exPosrres or

at the end of the work day. Separate contaminated work clotheJfrom street clothes. Launder before reuse- Place disposable

clothing in marked una upp.ou"A containers for disposal. Remove this material from your shoes and clean personal protective

equipment- To prevent cross-contact, provide segregated decontamination locations with separate, controlled' and well-marked

"rit 
yle*it rout* and locations- comments: N"i.r-eut, drink, or smoke in work areas- Practic" g-:g-f.oonal hygiene after

Section 9 - Physical and C!g!q!gr!
Vapor Pressure: 7.4 x lO -10 mm Hg at77 "F (25 'C)

Formula Weigfit:322
Melting Point: 58t-583 "F (305-306 "C)

OctaroyWater Partition Coellicient: log Kow-- 7.02
HenrSt's Law Consta ntz 1.62 x l0 -5 atm m3/mole at25 "C

(estimated)

Physical State: Solid
Appearance and Odor: Colorless needles
Water SolubilitY: 19.3 nglL
Other Solubilities: odichlorobenzene (l -4 glL);
chlorobenzene (0.72 glL);benzcne (0-57 g/L); chloroform
(0.37 etL): acetone (0.1I e/L); n-octanol (0-05 g/L);
methanol (0.01 g/L); lard oil (O.U elL)

Section 10 - Stability and Reeqltv{

Stabitity: TCDD is relatively stable toward heat, acids, and alkalis. It is changed chemically when exposed in isooctane or

n-octanol to UV light. Polymerization: Hazardous poiymerization c:rnoot ociur- Chemical Incompatibilities: None reported'

Conditions to Avoid: Avoid heat and ignition sources.-Hazardous Decomposition Produgtl: Thermal oxidative

Go*p".ition of TQDD can produce ioxic fume-s of^chlorine. Decomposition begins at932"F (500 "C) and complete

decomposition occurs within 2l se.c at 1472 'F (800 "C). : '| ,{ ', . t

ToxicitY Data:*
Eye Effects:
Rabbit, eye:2 mg caused mderate irritation.

Acute Effects:
Human, skin, TD6: lo7 Fgkgproduced dermatitis and allergic reacdon.

Mammal, oral, LD56: a7]C[ ngkgproduced changes of the liver, kidney' ureter, bladder' and spleen'

Rat, oral, LD56: 2O pelk9

Reproductive Effects:
'Monkey, 

oral, TD6: 92 ngkg(46 weeks prior to mating, on each day during gestation' and for 17 weeks following birth)

caused effects on the newborn (behavioral; delayed effects)'

! . . \ r , r r . : ^ n i . , -  , , - . . . . , . -  a r v . , 6 m " - . , . t , ^ . . * r r o f t r l t r r . ' n w i r f x r r r h c o u h l i { h c r ' s F m i { r i n t s r ) h r b l l c d
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Genetic Effects ( continued ):
Human cell: 100 pmol/L caused unscheduled DNA synthesis.
Human cell: l0 nmol/L caused DNA inhibit ion.

Tumorigenic Effects:
Rar, oral: 52 ltglkgl2 yr (inrennittenr) caused liver and rhyroid rumors-
Rat, oral: 27 ltglkg/65 weeks (continuous) caused liver and kidney tumors.

Multiple Dose:
Rat, oral: 6500 nglkg/l3 weeks (inlermittent) caused changes in liver and thymus weight and pigmented or nucleated redblood cells.
Mouse' skin: 97 ltgkgll3 weeks (intermittent) caused diffuse hepatiris (hepatocellular necrosis); chan-qes in spleen; anddeath.
* 

See MOSH, RTECS (Hp3500000), for additional loxicitv data.

Environmental Transport: Bioconcentration will occur in aquatic organisms. Due to TCDD,s low sotubility in water 
"* 

,b*

"1t-Y*:'-*ll[|g*:::_fl*,:l:ll 
lipids' rCDD is not iikely to-accumurate in as many biorogical sysrems as DDr.Environmental Degradation: when released to theatmosphere, iasahase-TCDD is aegrao'ed by reaction with hydroxylradicals and direct photolysis (halfJife = 8-3 days). Particulate-pfr'ase'TCDD may be phlsically removed from air by wet anddry deposition' TCDD may be transported long distances throulh the atmosphere wltlrr *rfu"" water sediments being anultimate environmental sink of airborne particulates- TCDD wiii absorb to sediment and limit the overall rate by which rcDDis removed from water' TCDD near the water's surface may experience significant ph;bdeg.adation. 1.5 yr is the persistencehalf-life of rCDD in lakes' TCDD is generally resistant to 6ioaegoaationlPhotode!.uJutioi-on rerresrrial surfaces may be animportant transformation process- During warm conditions, volailization from soil iurfaces may be a major removalmechanism' volatilization of rcDD from dry soil surfaces is likely to be faster than from wet soil surfaces. T6DD that hasbeen mixed into soil depths beneath the upper s-urf,ace boundary will volatilize extremely stowty. on soil surfaces, persistencehalflife of rcDD on soil surfaces varies fiom less than I yr ro3 yr. Half-lives in soil interiors may be as long as !2 yr.soil Absorption/Ivrobitity: TCDD is immobile in soil and ir not 

"ip"","d 
to leach. Lateral movement due to sirface erosion mayoccur-

Section 13 - Disposal Considerations
Disposal: contact your supplier or a licensed contractor for detailed recommendations- Follow applicable Federal, ,o*, *Iocal regulations.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Environmentally Packaging Authorizations euantity Limitationshazardous substances' solid, n.o.s-* a) Exclptions: lzs.iss .-y p"o"og"", Aireraft, or Railcar:Shipping svmbols: - t)lvo1lurk raculing: 173.213 ui cargo Aircraft onty: NoneHazard Class:9
ID No.: UN3077 

c) Bulk Packaging: 173.240

Packing Group: Itr 
Vessel Stowage Requirements

Label: Class 9 
a) vessel stowage: A

Special proyisions (172.102):g, 854, N50 
b) other: -

If it is in a quantity, in one package which equars or exceeds the Re of l rb (0.45a kg)-

EPa Regulations: RCRA Hazardous waste (40 cFR 261.33): Not risted
Listed as a GERCLA Hazardous substance (40_g.ry 302.4)specinc percwa, se9.,307..(_4)
!F$CL3 Reportable euantity (Re), I tb (0.454 kg) 

' -r --:--- E-

SARA Toxic Chemical (40 CFR 372.65): Nor listed . . j : j ; ,.
-SARA EHS (Exrremery Hazardous Substance) (40 cFR 355): Not listedosHA Regulations: Air conraminant (29 ceir'rsrb.io{fr, ilti"'i-i',zt-el Not |isted

Section 16 - Other Information
References: 73, lO3, t24,132,136,13g, lg4, 187, lg9, 190, 193

lisil*:t,YjJ::i:ls.. t19?:f iairivgiene n!"1"'i pe noy, MpH, crH Medicar Review rrhoburn, MD, MpHDisclaimer: Judgments as to the suitability of tnlormation herein for th". purchaser's purposes JffJj:I*,;Hj[T:ffi.T*responsibility' Although reasonable 
"-" 

h* been taken in the preparation of such lnforrnation, Genium publishing corporationextends no warranties' makes no representations, and assumes no iesponsibility as to the accuracy or suitability of suchinformation for application to the purchaser's intended purpose or for consequences of its use.
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1. Material Identification

Material Safety Data Sheets Collection:

Sheet No.467
Automotive Gasoline, l,ead-free

Issued: l0/81 Revision: A.9/91

arbons compoccd mainly of brarrchcd-chain

p"r"ffr"r, 
"1"toparaffins, 

olcfins, naphttrcnes, and aromatics. In gencral. gasolinc is produccd hom pctrolcum. shalc oil'
R I
t . 2
s 2 *
K 4
l Skin
absorption

Athabasca iar sinds. and coal. Motoi gasolines are made chiefly by cracking processcs, which convert hcavier petroleum

fracdons into more volarile fracrions by thermal or catalytic decomposition. Widely used as fucl in internal combustion

cngincs of thc spark-ignired, reciprocating rype. Automotive gasolinc has an octanc number of approximarcly 90- A high

coitcnt of aromitic hy-drocarboni and a consequent high toxicity are also associatcd with a high octane ratinS. Some

gfuino sold in rhe iJS contain a minor proportion oitetraerhyllead, whiclr is added in concentrations not exceeding 3 ml

icr gallon to pr€vent engine "knock.! Howcver, methyl-tert-butyl ether MrBE) has almost completely replaced

tetraethyll€ad.
Ottrer Designations: CAS No- 300661-9, benzin, gasoline, gasolene, motor spirits, natural gasoline',petrol-

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Wcck Buyers' GuZc'?3) for a suppliers list-

Cautions: Inhalation ofautomotive gasolinc vapors can cause intensc burning in throat and lungs, central ncrvous system (CNS)

a"pr"rrion, and possible fatal pulmonary edema. Gasotine is a dangerous fire and explosion hazard when cxposed to heat and flames.

@ and Occupational Exposureli
Automotive gasoline, lead:free*

1990 OSEA PEI^S
8-hrTWA: 30O PPm, 900 mg/mr
l5-min STEL:500 PPm, 1500 mglm'

r9qF9l ACGIHTLVS
TWA: 300 ppm,890 mgff
STEL: 500ppm, 1480 mglm'

1990 MOSII REL
Nonc established

is staUte at room tcmpcraturc in closcd

1985-86 Toxicity Data*
Man, inhalation, TC,-: 90O ppr/l hr; toxic efferts includc sense

organs and spccial senses (conjunctiva irritation)' betuvioral
(hallucinationg distorted perceptions), lungs, thorax' or
respiration (cough)

Human, eye 140 ppm8 hq toxic effects include mild iritation
Rat, inhalation, I€r: 300 glm3l5 min

undcr normal storirgc cooditions.

t A typical modcrn gasoline composition is 80% paraf{ins. t 4% aromatics, and 6% olcfins. The mean bcl|zenc content is approximarcly I %. Othcr additivcs idudc

sulfirr. phosphorus, and MTBE.
fordditional

Section 3. Data
Boiling Point tritialtn 102 "F (39 "C); after l0% distilled' 140 "F Gravit5r: O.72toO- "F(15.6 "C)

(60 "C); aftq 5O% distilled, 230 "F ( I I O "C); after 9O7o distilled' Waten Solubilit5l: Insoluble

338 "F (170 "C); final boiling point,399 "F (204 "g)
Vapor Density (air = l): 3-0 to 4.0

Appearance and Odor: A clear (gasotine may be colored with dye), mobile liquid with a characreristic odor rccognizable at about l0 ppm in air'

Section 4. Fire and
UELz6.A%vh

water since it may spread the fuel.
Unuspal trIre or Explosion Hazards: Automobite gasoline is an OSIIA Class IB flaminablc liq'uid and i dangerous iirc imd explosion hazard

when cxposcd to heat and flamcs. Vapors can flow to an ignition source.and flash-back Autonobile gasoline'can also reacl violently with I

Section 5. Reactivity Data

Hazardous polymerizatiott cannol @cur.
C-hernical Incompatibilities: Automotivc gasolinc can rcacr with oxidizing materials such as peroxides, nitric acid' and perchlorates'

Conditions to Avoid: Avoid hear and ignition soluces-

Hezardous hoducts of Decomposition: Thcrmal oxidativc dccomposition of auromotivc gasoline can produce oxides of carbon and partially

oxrdiztl hydrocarbons.

Cotyriflx O l99l C.nis Publirltitrt Cdptr d6.
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No.467 Automotivc Casolrrre. [rad_frec gf) l

and Disposal Procedures

Section & Speciat protecEon5ata
w6rrs wsar prorocuvc eyegtasses or chemicd saf.:y_g:contact lens useln industn
Reoiraror: S*t -.^r-..;/^:r^,":i.pl"g"l,.establishyilu"rofin fdti.r. 

----- -
Respirator: seek profesii'o;J;;i;;##;#dn:#,t.fj"'&*-Foilow 

OSrrA respiratorregurations (29 cFR t9r0.r34) and, ifffi;"[treTfil;::lfil,T"*!*:*-#*]H{:#ii:lIgr,"..*o313_a1!ons Howeier. rorvaporconcentrations nor immedi-
' aterv dangcrous to rife o' t'";ftt. ui" "1J'ni#';ff#;.$':fffJ:;##;"*ffi""ffi1iffi::"!ilf;:afT,'iffif,5:*::*iii*.'*r.
W"t;Tl,tYtr"#;::W:;:;:##E;I:tti' 

ieacror "essetsl oi&L.a!i ,"'r&1.'i.,""",i SEEX:;,"-,, gt Air-puifiins respirarors do nor('uler: wear lmpervrous gloveg boots' adrons' and 
Fauntlets t9 pre-ver-l! prolonged^or repeated skin contacr. Materiars such as ,reoprcne orpofvvinvl alcohol provide"excei;;t;;i'#."t"ilf fo. p-,..ii"!';;iil"!. n";&: Giri;;;;ilfriii;*u,"riars can vary rromproducr roPlw.*dr.

venuuloon: ftovtde seneral and local explosion-prool:lL"q" venrilation systems to maintain airborne concentrations berow the osHA pEtJ(sec' 2)' I-ocal exhaus'l ve11jl11i91 \,nrer"itiJti"5"'it prevenrs contaminanr iitp"*i"tiirt'"frJ;t;; Dy conrroring .r at its source..o)Safety Stations: Make available in th'e.work 
"r*-"_"rg"n.y eyewash srationi s1{:y/quick{rcnch showers, and washins facilirics.Qqlr;mina@d Equioment: nemove ttriJmaGili'rrori'yo,it ri *r;;A;ifienr. Launder contaminired crothing beforE wearins.'?ffif*il';?,frt ffir;'ffii5;',L:i* ffi'Fffi;';;d;##i'itsil;;;;;,i,ii,iiiJ'irlo,iar, especiary bcroreiting, drinking.

Precautionsffi

:9ffiffi!:Hr;,*r.m physicar aarnftii; ;fi ;r#;n;ii;il."ftHH".Tffaway rrom heat and ienition s_ources ana srrong oxidr.zjr,gmeet requiremenrs of OSHA cj"siis-iiquid.-ti'uffal o,detaclrcd storagc prcfened.
EDFrneenllg Conhols: AvoidpuEr,,€c.'ng Lon."o,': Avoid vapor inhalation and skin or cye contact- considS,r^1,11p_iratgry protection.program th_ar incrudes rcg$r training,mainlenancq inbpcction- a;gasorinc as a n ct rour". a,ljrX"if:lfl;,,119:: y-{'S: :#Q"t'iq;i;;'iip,osron-proor exhausr venurarron to remv. v2m^ (;"";tu"";;'ii;"ffiff:';ff;"i:T:',:?,ii!,"tr;Hfij:f,'#fiil3,f::1ffi"#ff::tffi$*iiil;?fl1r""ffiffidkfffi?yffi:
clean work clottring daily.

ffitrllu:ff g5'; 1;frf,fr?'#'f?r,,?# ff :#":l "o''''02)
fi18 figt'tgName: Gasorine 

,
Rpfikft:Ftammableliquid pfot-_$jtlo:
ffiTi:ffia*u;,1**ixlil:t. I lg IMO^Label: Flammable liquid

l*:lg IMDG packaging Group:.ll
-out wue&)r Kcfcnrtrcc: 26.73,99, |(rO. I

MD: Editcd by: JR Sruan, MS

cva|uationto-garc|inc'irtras.norasiilnca.;ffiF"ji"#i"frl3ffi'jff#[TB,"*'''"gen(Group2B).A|thoJ@
Summary of Risks: Gasoirnc vapors arc considered modenrarw -i"-.^.,. ,"3cf.Y^*i1tit_g-,p 

(inadc{uate trr-i" i]"iai"-.I1.ffi;;;'",;:;*;"#T;i,ry;'f;'.:T*i:iiT{fr:f,Ti,"ff,,f:ffii,y6F!::!*t,:ljgf:ff:.T?f,ilf.ffilj":1,:.#if$t_q=,r,,q
rcsPonses to garcline vapor concentr"iiont ,'., ieo--*!-1i0 il;;;;4 +';fi rrrrour iut tioi.,;;;;; nou..;.sotjiu'ffiffiH:".f{fftland throat irritation, and dr
minuras. tfterpc,,",".r"'u?1?tjl^lgjT1?gf ppmpi&uc.smiiainctrrcsi"i" jii-ii.irier,I"iol".r,,*rionce,.i.r^,:^-,;^lminurcs' rf rargc "'i". or'ri" -i-.'po;iililf"::l:ii:Ti!:T#11flil::;itH{'*?il;[:flr#i?ff.r:nnal*nx,{:il*.:.;i{
Ccrtain individuals mav dr

Rp33;3#:.n.*:Hiff3:{iiii%Ttt3'Jdgf*};ftTtr*t$3ffii:ff;*1,gli'i"."5ii'l.6n artcr rngliion-"ui;;scscvereI pncurK'rutrs' In adur.'' 'T{i!H!iti,,ff":;offit*r.g^:f::*,'^frffi;'rilffi;iJsoPlra.on arrcr Insestron can causc scvere
I Medicat Conditions Asr

Ffi :i,}'fr H*nr;'lt*ffi fi :lil,Tk:'fl ;"":#H..*i;;'*-'*
Acute Efiects:-Acute inhalarion-prod;ili;;;;;ose, rhroar, and lung irritation; headaches: bJqrr"d visior;conjunctiviris: flushing of the face;tnental confusion; sraggerilqgaiq sturrcd ipc;i ila 

",iJli,*ii.iriii'i tli.lii-cs -yirh "oi 
;.irri""l ine-"11on causcs inebriarion (drunkcnness),vomr(rng' drzaness' lever' drowsiness' confusion' ana cyanoiisiili;#;;i pu.p^rirr, toio*-uJri.i.'tii., 

""a 
mucous membrane caused by rackof oxygen). Aspiration cariie,lil'liil oii;;il;'{R'll'f;r;'"::g*:$*"sfl:['tr{*f*;"x**"'"#mgr,x#i"iiti'#'"f,li*n# r"ri,lri,tU,:".and passtve congestion of

chrbnic EffectJ: chronic iht'il"tion rcsults in appeti-rcloss, nausea, w.eight.ro. ss, insomnia, and unusuar sensitivity (hyperesthcsia) of the distalextremities followed bv m

fr $'l}?!5ff'"?,:lT::,ff#*s' 
muscuiardegeneration. and di;inisi'ed i;il;;;;1i;;;aii'"oo,ain"tid. h;F;ilffi;aposure can

fd.Eif$ljJift"fi;Jr:tr'*"H*L1'jli?--*iatelv 
and continuouslv wirh flooding amounts orwarer untir rransporred ro an emersency medical

;fi:r#'.tfdff?i#r::xH,'*?,tff$*T' 
Rinse with flooding amounrs of water for at leasr 15 min. For reddened or blistered skin. consutr a

llnatauon: Kemove exoosed person to fresh air and support breathing as needed-
llgestion: J'Iever-gr.ve airyoin! by-mouth to an uncons.ibus or convuising person. If ingested, do not ind,
Xlf.?513f :::iT-i1grc or 2 tabrespoon' ;r fi;;t"a"rJi.;;ffif.5f #'i ;l';ffij# tr#:ttr:.,1flT':T .f"9::_.,SJirarion hazard-

ffi i#,TS:S""Xii""l*"t*todrink-consutt"pti'ic"'il'i'if, ii;t"iy.

ln 1299 rcpons, thC ll*sli""Ir,:,1

g
$

I
Co"ttisrrolgtlbtcqil&"r", r'rv' qrH oy: Jx Stuan. MS ,5

*-***ffi"ffi ,.'",,,,,r,,1e.*#
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Limits
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Sheet No.7l3
Lead (Inorganic)

Issued: 8/90
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Cautiom: Inorganic tead is a potent sysremic poison organic lead (for example, tetrrelhyl lead) has Tvere, but different' health effects- 'scc' 8

occupational lead poisonin-g[;;;6i;h;i"il,i" ora'".t 
"ita 

i;rn*. Major afficted organlystems arc the nervous' blood' and reproductirc

,;;i;;;#[-d;ii. ll*|fi., impairment or disease may result from 1 severe rcute short- or long-term cxposurc'

I.,ead (inorganic) fumes and dusts, as Pb' ca lO0%

tional

1989-90 ACGIH TLV (Lead'
inorganic, fumes and- dusts)
TLV-TWA: l5Oltglm'

f989 OSIIA PELs (Lead' inor-
ganic compounds)-
8-hrTWA:5OPglm'
Action Lrvel TWA': 30ttglnrf

29 CIIR 19lO1025 Lead Standard f98E NIOSH PAL

Blood l-ead t-evel: 4o pg/100 I lGhr TWA: <!0o pg/ml

I Action lcvcl applics to cmploycc cxposurc withour rcgard to rcspirator use'

t Scc lllOSs, iirCS (Op3z5Ooo). fc additional mubtlY9l9P!9duc1ry:ilg

l
Meldni Poinh 621.3 "F (327.4 "c)
Vapor-kessurez l -77 mm Hg at 1832 "F ( lO00 "C)
Viscosity: 32 cp at 621.3 "F (327 -4 "C)

198586 Toxici8 Datat
Human, inhalation, TQ": l0 pglm! affccts gastrointestinal tract

and liver
Human, oral, TD, ^: 450 mglkg ingestcd ovcr 6 yr affects
pcripheral and cE-ntral neryous systems

RaC 6ral TO, 
":7X) 

mgkg affects multigencration reproduction

zfft.20
Specilic GmvitY (2O"Cl4 "C): ll.34
lVater Solubility: Relatively insoluble in hot or cold watcr*

fni"goitruog Medi:a: Usc dry chemical, carbon dioxide' watersPray'-or.fo1y t9 cxtinguish fire' -
il"roi.f fio""" i;.plosion ll-azards: Flammable ;d ;.d"-t"ty ciplosivc in the forur of du{ *!q oqgtd !: H"til-Tll:
special Firetighting hocedures: Isotate hazard # ffi;; .;"r"i'iilil ;tp*d"""toxic frmtr wcar asclf-containcd breathing
apparatus (SCBA) lrlirh a full facepiccc operared in rhe prcssure{emana ot p".iti"i-iGt* -CI" and fulf protective eguipmcnt. Be awarc of

nrnofffrom fire contnol rncthods. Do not rclcasc to sewers or waterways'

Appearanceand Odor: Bluish-white, silvery, gray,very soft mctal'

. Lcaddissolvcs msc at a low

Dbta
[JEL: None

is stable at room temperature in closed containers @ng conditions. It tamishes on

Condiuons to Avoid: Rubb€r Sloves conurtnrng leao may lSnllc In nltn{-' asrs'-. . . .,
Hazardous products of Decofipciuon: rneriral oxidaiivE decomposition of lead can produce highly toxic ftrmes of lead-' ' ' ': ' '

diseasc-

Cogtridr O l99oCrchrm hrblirl|an! CcPfaloo.

Any ffiffii.| * d rprodgim wrtw irE F ttn.ltr't Fmtttfi B Fsrbild

exposure to air. Hazardoul polymerizationcannol occur. ;- ^n 6nrr.r wirh taad r odium azide,effi;i.4*i#-ffiilift]o, Mixturcs of hyorogen froxide + rrioxane. cxplode on @ntact with lead- I-ead !s incompatiblc with s
zirconium, disodium acetyudc, and oxidants. A viotcnr reacrion on ignioon 1n3iocctr with conccntrated hydrogc.n P"*xtdq-:l!91ne trifluoride'
sodium acctyridc (wirh read), ammoni"-;;; G'ffitry "c *irh'p;d."J t*ai.G"d ia 

"irl"rd 
bipott water and weak organic

u"ia. in rtre ircscice of'oxyg"n. L,cad G resistanr to tap water,_hydrofluoric acid, brine, and solvents.
Condit|ons.toAvoid:nuu,6i!roves"ont"ining|cadinayignitiinnitric.acid..

oeg1ic t9hgnans' but having
(usually) nq human cvidcrrce. Howcvcr. thc tirerarure 

-rcp"ra 
i*t"*o 

"r 
rca?-iiJuiea neoplas-ms, b6dr bniil;;'it;tignant' of thc kidrrcy and

orherorgans in taboratory rode-nrs. Excessive 
"'po',il1f-r'Jiffi;',filfTi,+t:l':***:llif*rn*:***lydics 

{r-ov,!9{ has
qncrorgans m lalxlzrtory ru(Jcn|s. ExctsslYs srl rlus ;1---'-'---- I-.i- -_-__^-r . .
rcproductivc-and t"rurog*i"irrir i;hb;;i ;imals- Human male and fcrnalc rcproductivc cffects are also docurncntcd"
Summary of Risks: t cad rs a porcnr, ,yr,"^" por*; ril 

.afi;; 
;"ry 

"r 
*ian frhg*t' inqualne. arc qcn*j 1r.tt9t, kidneys' reproductivc

sysrcr* blood forrration, and gasrrointcsrinat (GI) r;;i;Tt;;r*r imporuil,it 
-l6d;i"* 

rt.c u&y!i ttrouel, it tr"lati-m' uui.it can dso bc

ingcstcd whcn lead dusr or unilashcd hands .onr"-in"i" i*J. *ini, -"ig;*--la*n J it gir"a i.ii p.s.*it totgtt foocs wittro0t ausorption

inro rhc body. Adurts may absorb onry 5 ro rs* or inelitJ-t*;1ft;-rrt;;;rb-il;hEs; fdi;;. Gi" in-ttt uoav. bad cntcrs thc

bloodstrcam and circulatcs r" r*i*J"ig"ns. r.c"a corrccnratcs and rcmains in bonc lor many years. Thcamount of tcaddrc.body storcs

incrcascs as exposure conrinues, wirh possibry 
"u-"i"iiJ.'inlaiDcpcnoing 

o" ir," J"* 
""6;rt 

th"-b"dt; lead can bc dcadly viithin scvcral

Aays or affecr licalth afier many'years.'V.ty ttigh _doses can cause brain damage (encephalopathy)'
Medical conditions Aggrevated by Exposure: l::ad may ?ggravate ncrvous'iysLm'disotil"o-G..4. epilcpsy, neuropathies), kidnev discascs'

high blood prrssure (hypcrrcnsion), infcrtility. ano an mial tjia-ina*"a -r-i'"-*J |ts effect on 6t6oi prliGu." cair aggra"ate cafoiovascular

Continuc on rutt PaSc



N o . 7 l l l -c:rd ( lnorsanic) 8/9t)

f*lt'TilrpttliJift"Ti;#":'i':l*L1'.1""?:*iatelv 
and continuoustv wirh flooding amounrs orwarer unrl rransponird ro an emersency medicalskin: Quickly rcmbvl contaminaled cloihing' Rinse with flooding amonnrs of warer for ar reast 15 min. consurt a physician if any hearthcomplaints dcvelop.

rnnarauon: Kemove urfg_ry,oon ro fresh air and_s_u-ppon brearhing as needed. consurt a phvsician.
,];p?{:,1;il"dn3.1L"Tni!!i.it#Sl;'S&i""-nsdibus o, "on*i,ing fJ;o" if i"-,s" ,,fiii,i,:,,;,ir*d werc ingested, induce voniirins with
ffi:iJ#*f;g:'fl?'i:fi4'i'l;4*imru*q:-t:rFli#i.,-g.,lFi.Ti:T[.*=nry 

r?p.p11,s,3.!1e b,ood counr ror mi.crocyricanemia and basophilic stin'gingivar read rini. u'" cr:E'#Fe",tTlli L*o"ol*-::: lit:g^q:{PgNl o}t'"atiiln.. d;fi1;;.;;fr"-, -o,o, nenron2,hw ^,'gingivar read rini- use calEDfir to;A&il;:tTi'"#:i:i"t:il;r'n|/":1.&";, :4*i:f".,,.L1i:rd,i:tffi;Section T- .Snitl

;"ffitrHtrtb*:flii',[fl'",il:'f,:',""T1?lht*J."#t1H:ifl:.:ff;,illii,-#i"ili:fffi,;J,H?ltij?ffHiT$[,"?ST"lii3;l,,T,i*,?,I:y,
frJin'""*Tiiffl"t$JffiE:fflifd:i"r'#f;*..*tmf#ir"r:uo,,. T.,.i""au"iiL'J*iu_"ouirner.usii"on-a'r'i'ons. segrcgatepgl*$=tr-sa;i:",gmt#F#*;.tiprE*i{*t'tq*r[?"'fr".*FH;l:r+i.j',ffx$i:ffffi*H;:y''*.r?il::i:$:**r*r*r"prn:,ffff ;r*ro'#F,liltl*tt?,medtc:rl surveillance, airb<:nt':r.'*Ttprri.covEji"T'"#tr#:ii1?tml''*m'r,*U*tll*:rlfr;$#"$.,41lnir''.m:,'itr,hifi:';.J'aDsorPtron level' Maihain 1o491Fu-ai'"#ffi"i?g rrvitn ;;f #,;t'qldi fg ririiimizt aoversc ilproducrive hearth;ffecrs ro parents and*"i*!3"iti';#tilfll,$g:x;*:f'n::r'#:T:h:glry,#*ifi'&1:ffiJfleTIoBs increascy,*"rri"iiii*"*, -a-

#$"H&?iffi.#'"?x$ii3':'T'l3tl3?,
#3di*ttt#3.:$:;?s (X' Stow awav rrom roodsturrs)

:fj1ffiI;isfl"a{:9trfi.jlti
t :^-  ^t  J. .^.  -r^----i:i:"j!fiiaffilr"t*,;Hi'trtr;*;1.,ffi*'#H"fiff'?Ji$Ei:rdiitrsffiilt-if'!9,fii'q'r',tq##?material-inro closed conr,ain"o foial.poiii;ilfi ,l;g*,psIi c'rracr your supp,rer or a ricensed "."*j':'l'Lj""l?,i:?!,i:'fia 

UfYfl??J,'ilf.Tj?l?'tffii'$:*dl;;'1"'i'p ir'J"pirr"o
EPA Designations'

;;lr"l*.:;#H:f m#:tf.*fu '*f i$ii?r"m"r;$#fil:flqff il
Listed as a RCRA Hazardous waste (40 cFR 26I.33, Appendix rI-Ep roxicityTest procedures)
Hft"f T-LcIl9#Iq*a*r. s;6;;;;i4dbiil.:oz.ar. Reoortahre orranrirv /p.\\. r t,,A ̂ .1

applicable Federal, jtate, and local regulations.

Uf i*H,l;c31gf BrJr;s--;#;'t1!l'bffi idfi iff"
fi#"}"€T3,i H11s!i.1rii9Tfr& dft$5,'$:,?RePortabre Quantitv (RQ): I ta Q.qsq kg [* per oean water Act, sec. 307(a)]
H;1fl g,:stllT:.i" Cr,"-i""i'60^bii ;tt66
Listed as an Air Contaminant (29 CFR 1910.1000, Tablc Z_ l_A)

trisf,ffi
iaa_ui: rn stuan, Ms

6 F.q<i',nw i( h r,r *s*y a .u*'r* or.-ur ,^f;.;;;;;;:,;.:ix"rjg.,.H:,Jj;ff::,"*[]J:T::,:__-.;;;'*;JilHfi:;"r"r*roiffi:
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Section 1. Material Identification

Manganese, ca IOOVI

OSHA PEL
Ceiting limit 5 mg/mr (manganese compounds'
as Mn)

Boiling Point: 3803 "F (2095 "C)*
Melting Point: 2300 "F (1260 "C)
Vapor Pressure: I mm Hg at 2358 "F (1292"C)

Limits

ACGIH TLVs, 1988{9
TLV-TWA:5 mg/m3 (dust and compounds)

TLV-TWA: I mglm3 (fume)

STEL:3 mg/nf (tume)

Material Safety Data Sheets Collection:

Sheet No. 148
Manganese MetaVPowder

Issued: 9/85 Revision: A. I l/89

NIOSH REL. T987
Ceiling limit 5 mg/mr (manganese and
compounds, as Mn)

Toxicity Data*
Human, inhalation, TCr": 2300 Pglm3

30
Manganese Metal/Powder Description: A metallic element associated with iron ores such as pyrolusite, manganite,

psiloirelane, and rfiodochrosite found mainly in open-hearth slags. Manganese is obraincd from the reduction of the oxide

with aluminum or carbon. Pure manganese ii obtained etectricalty frorn chloride or sulfate solution. Used in ferroalloys

(steel manufacturc); for wagon buffen, rock crushers, railway points and crossings; as a purifying. and scavenging agent in

metal production; in fhe ma-nufacture of aluminum by Toth p.o""rs. dry-cell batteries, glass, welding rods' inks' rubber and

wood preservatives, paints, and ceramics; high-purity salt for various chemical uses.

OtherDesignations: Manganese; colloidal manganese; magnacat: Mn; CAS No, 7439-96-5-

fuanufactui.er: Contact yo:ui supplier or distributor. Consuli the latest Chemicalweek Buyers'Gnrde (Genium ref -73)

for a suppliers list.

Genium
/4.

( J X I  )

HMIS
H 3
F 2
R I
PPG*
* S€c. 8

R I
I 3
S !
K

* See NIOSH, RTECS (OOgn5000). foradditional data with refercnces to mutagenic and tumorigenic cffccts.

Phvsical Data
Atomic VYeighh 54.94
Specific Gravity (HrO = I at 39 'F (4 "C))'-7 -2O
Water Solubility: Impure Mn decomposes slowly

Appearance and Odor: Reddish-grey or silvery powder or metal. No odor-

* Orher sources (Genium rcfs.7, 89, and 126) give 38W "F (2W7 "C),3564'F (1962"C),and452 "F (1900 "C) boiling points, rcspectively-

Section 4. Fire and
Flash Poinfi None reported Autoignition Temperahrre: * LEL: * [JEL: None rcported

Extinguishing Media: Use dry chemical extinguishing agent &signed for metal fires.

Unusual Fire or Explosion Hazards: Manganese dust or powderis flammable and moderately explosive when exposed to flame or heated in

carbon dioxide- Mixtures of manganese dust and aluminum dust rnay explode in air. Ammonium nitrate and manganese may explode when

heated. Flammable hydrogen gas is generated under certain conditions (Sec. 5).
Special Fire.tighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or

positive-pressure mode.

* Maaganesc metaypowder can prcscnt a dust cxplosion hazard.underfavoring conditions ofpaniclc.size and airborne dusr dispersion. The minimurn exPlosive

conccntration of Mn is 0.125 orlffr, *ith 
" 

-inimum ignitioo rcmperaturc of 842 "F (450 "C). Oxygen concentrations of less than 15% fircvcnt ignition'

Stabilitylpolymerization: Manganese is stable at room temp€rafirc in closed containers. Hazardous polymerization can[ot occut

Chemical IncompatibiliUes: ttre powdered metat ignites on contet with hydrogen peroxide, bromine pentafluoride, fluorine, chlorinc and heat'

and sulfur dioxide and heat. h reacts violently with oxidants and nitr,ogen dioxide (NQ), and incandescently with nitric acid' phosphorus' and

nitryl fluoride- Manganesc rcacts slowly wirh water at 2l"F (100'C), forming hydrogCn gas (flammable). Contact with acids (including dilute

aciJs) rcadily dissolves Mn, with the evotution of hydrogen. Hot, concentrated potassium and sodium hydroxides atso dissolvc Mn, forming

hydrogen and manganese hydroxide.

Hazardous Products of Decomposition: Thermal oxidative decomposition of manganese can produce manganese oxides.

Copyrigh O 1989 Crniuo hJblishinE CryPrr(irt.

Any cmffiid !* tr EprfiJuction wiatxlu tlE Poblilhats Pcmissifi is Fo$itikd.



No. 148 ManganeseMeral /Powder l l l89

6 . H Data

Acute Effects: High-concentration exposures may cause metal fume fever, with its onset occurring over several hours. Inhalation of large con-centrations may cause managanese pneumonitis- This material is a skin and eye irritant leading to lermatitis. conjunctivitis, and corneal damage-chronic Effects: Exposure to manganese fume over 6 months to 2 years ,nuy t urrn the central nervous syslem, with symptoms progressing fromheadachg restless sleep or sleepiness, personality changes, irritability and inappropriate laughing or crying to visual hallucinations, double vision,uncontrolled impulse behavior, euphoria' and to abnormal reaction to painful ,ri,noti, excesi salivation, t 
"*bling 

in the extremities and head,impaired walking, and other signs similar to parkinson,s disease.
FIRST AID
Eyes: Flush immediately' including under the eyelids, gently but thoroughly with flooding amounrs of running water for at least 15 min.Skin: After rinsing affected area with flooding amounts of wateg wash it with soap and water.
rnhalation: Remove exposed person to fresh air and support breathing as needed.
rngestion: Never give anything by mouth to an unconsciou, or.onuulring person. If ingested, have that conscious person drink I to 2 glasses ofwater, then induce repeated vomiting until vornit is clear.
After first aid, get appropriate in-plan! paramedic, or community medical attention and support.

Spill/Leak Remove heat and ign
Carefully scoop spilled material, avoiding dust generation, into a suitable r"luug" conrainer.
Dispmal: Return scrap material to supplier or processor for recovery. Contact iour supplier or a licensed contractor for detailed recommenda-tions. Follow applicable Federal, state, and local regulations.
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Tabte Z_l)
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance (40 CFR 3@.4): Not tisted
SARA Extremely Hazardous Subsrance (40 CFR 355): Not listed
!ts43l a SARA Toxic Clgryicat (40 CFR372.6S)

Leak, and Distrpgat p-.rocedures

Section 8. Special
Goggles: Wear plotective eleglass.

::1T::-:rT:.Y,o^T_-ilo-":d 
respirator *t 

"r" 
ui.u"-" concentration-s exceed the ceiling timit.-Fume or high-efficiency particutate fitterresPirators are icceptable for concentrations up to 50 mg/nf (Ea mgnf with full facepiece)- Follow oSHA respirator regulations (29 cFR1910'134)' Foremergency or nonroutine operations (cleaning spills, reactor vessels, or storage anks), wear an scBA.

Warning: Air-puriffing respirators do not protect workers in oxygen-deficient atmospheres.
Other: wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.
Yentilation: hovide general and local explosion-proof ventilation systems to maintain airbome concenrrations below OSHA, ACGIH, andNIosH standarrds' Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by etiminating it at its surce(Genium rcf' 103)' Consider the dust explosion potential of finely divided Mn powder when designing exhaust ventilation systems and otherprocess equipment to contain heavily dust_ladcn air
Safety Stations: Make availabte in the work ar€:r enrergency eyewash stations, safery/quick-drench showers, and washing facilities.contaminatedEquipment Never wear co"*,l""t* in the work area: soft tenses may absorb, and a]l lenses concentrate, irritants. r:undercontaminated clothing before wearing. Remove this material from your shoes and equipmenl
comments: Nevereat' drink, or smoke in work areas. Practice good personal hr€;;;;;ing this material, especially before eating, drinking,smoking, using the toilet, or applying cosmetics.

Sectiong:. Precautions and Comments
Storage Requi*t"t i

I:::npatible ytaials. Protecr containers from physical damagc.
Engineering controls: use with adequate ventiiation. Avoid breathing dust and fumes. Maintain good housekeeping practices to prevent dustaccumulation' usc cleanup procedurcs that minimize dust generation. Practice good personal hygiene. Examine exposed personnel at regulartj::il.- yirl,. 

""rphirir_ -ol 1lre_resgi,rarory and centrat nervous sysrems.
I ransportationDatz (49 CFR l72.l0l,.ltD): Not listed
MSDSCol lect ionReferences:2,4,7.8,9,12,14,20,25,27,38,44,47,55,58,81,89,90,r00,  

r24,  126L."p"r"d Uyr MJ ettiron. gSr l"a".tri"t Hygi"rr" ifuri"*, df wiil,'CIiJ; M"qjJ n""i"*, Warren Silverman, MD
coPytich.a,989byGaniumAltrlishingCorpoa.km'Ahye@Mi2!ugd€Fr,€|i@d'Jxu|'tP'*'|i.lst,'FniJ',mi'P.ohibitcd.J-,*n.....o.n.
Gfswi|ythcF,Eirg.$EsFnsih| | i ty 'Ak|xnl thrrsnat}kc{chrl t 'cco|*coindEp€Pa.tnofskhi '
m tdp(m\ihilily n{ lo lhc x'trrx'v rr rurtrhrl.lv (,1 (r'h rnlormarrrn frr applicrikn kr k pun.irw'\ Inrcn&.' ouffi o, fd cmgkfl.cs of hs us.
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Material Safety Data Sheet CoWecdon

Mercury

Date of Preparation: ll71

MSDS No.26

Revision: D,6194

Sectiott I - Chemical Product and Company ldentification 4

Vendors: Consult the latest Chemica[ Week Buyers' Guide. (n)

ProducUChemical Name: MercurY

Chemical Formula: Hg
CAS No.: 7439-97-6
Synonyms: col loidat mercury, hydrargyru m. I iquid silver, Quicksilver
D-erivation: Obrained by roasting clnnaUar (meicury sulfide) and purified by distillation, or as a by-product of gold mining.

General Use: Uscd in agricuttural poisons. anti-fouiing paint, denial amalgams, mining amalgamation (to remove gold and other

metals from orc); thermometers, barometers, dry cell batteries, chlorine and caustic soda production, electrical apparatus' and as

a neutron absorber in nuclear power plants

Section 2 - Composition / Information oql4gIgdig4ts

Mercury, ca IOO Vowt

OSHA PEL
Ceiling:0-lmg/m3 (vapo{ and inorganic Hg)
8-nr'fWe: 0.05 mglm3 (vapor)' skin: (Vacated 1989 Final
RulcLimit)

ACGIHTLVS
TWA: O.t25 mglm3 (inorganic compounds), skin

NIOSHREL
lGhrTIVA:0.05 mg/m3 (vaPor), skin

DFG (Germany) MAK
TWA: 0.01 ppm (O.l mglm3)
Category III: Substances with systemic effects
Onset of Effecr > 2 hr
Half-life: > shift length (strongly cumulative)

Peak Exposure Limit:
0.1 ppm (l mglm3), 30 min. average value, l/shift

IDLHLevet
23mglm3

Section 3 - Hazards Identification

***** EmergencY Overview *****
Mercury exists as a heavy, odorless, silver-white liquid metal.It ishigbly toxic by-both acute and chronic

.*porot Exposurc can causc corrosion of thc eyes, skin, and respiratory tmct an{ may result in irreversible

ner"oor systeh damage- It rcadity forms amatgamations with most metals exccpt iron-

Potential lleatth Effects
Primary Entry Routes: Inhalation, eye and skin contact/absorption'
Targetbrgans: Central nervous systim, eyes, skin, respiratory system, liver, kidneys-
Acrrte Effects
fnhalation: Exposure to high vapor concentrations can caus€ severe rcspiratory damage- Olher symptoms include

wakefirlness, muscle weakness, anorexia, headache, ringing in the ear, headache, diarrhea" liver changes' fevel'

gingivitis, chest pain, difficulry breathing, cough, inflammation of the mouth (stomatitis), salivation' bronchitis,

ina-pn"u*ottiris. ncroaynia (pint or Sw-ifts diiease), characterizcd by rcdness and peeling of the skin on the tocs

and hngers, *as co**only seen in children in the 1950s and is still infrequently **n in workers.

Eye Irritation and corrosion.
Skin: Skin can become sevcrely initated if allowed to remain in contact with mercury. Skin absorption will occur.

Ingestion: Mercury generaily passes through thc digestive tract unev€ntfully. Ho_wever,.!rye qno,gTf *1I g:l 
_^,_-

caight up in the inieJtne and require surgiial remoiat- If an abscess or other perforation is presbnt along the digestive tract'

absJrption into the blood srream with subsequent rncrcury poisoning is possible-
Carcinogenicity: IARC, NTP, and OSHA do not list mercury as a carclnogen. .' : ii '

Medica|CondiiionsAggravatedbyI.ong.TermExposure:Centra|nervoussystemdisorders.
Chronic Effects: Chronic cxposure appcars rnor" 

"om.on 
than acute and is primarily associated with central nervous sysEm-il;;;t-.h 

;-il" p"6i*nt (cx. paresthcsia of rhc hands, tipa fcct). farty -srgnsgf toxicity include wqlpery' fatigu*
anorexia, weighr toss, and gastrointesrin"l air[tu"rc*. ii"^po"i,r" levils 

"t" 
t ig[, characteriitic lremors of the fingcrg,cygl.ids'

and lips occur witb progression to gencralized *rnoo of the entirc body. Psychic disorders arc noticeablc and characrerized by

behavior and personality changes, incrcased 
"*"iouiri,y, 

mcmory loss, insomniuanddcpression. In scvere cascs, delirium and

hallucinarions may occur- Kidncy damagc is observed rrittt otigu.i" (decreascd urine output) progressing to anuria (urine

cessation) and may require dialysis. The cornea and lens of thJeyes may take on a brownish aiscotoration and thc cxtraocular

musctes may b dama;cd. This syndromc tusU""n r"r-edAsthenic'vegctativc S)mdtom| 3r 
M(ro1n"t1"1{1"1?fil,o-"

at2.2% of the rate of absorption through the lungs.

;ffiffi;ffiil;jf,nci;;r,i;;;;;]f,1; *J# * r'lehq. viutation' i,ncuploidy and othcr chromosomal abcrratiotts

l{ilson
Risk
Scale
R I
l 4
s 2 *
K I

*Skin

absorption

rrm i, pohibard. rrr!* o.-tliouiiffiafmulcaia fattrFrh"'/r

;il;r;;-;;sry:*lrffi::ill*l::',n*f:r;*i*t*:*,5trffi#,f,rx:gH?;*T*l]'*'13:*ffi:.'5T.'r*** *i'it 
+t e l



MSDS No.26
havc becn obscrved in rhe lymphoc,

n'J,::ff::il1 :J'lilif?::il::i1",""'::1':*l *;:,v ".,ipnu',.rn 
a studv orsix men acure,v exposed

ffir::*ll,:1r,:;:1",;l;';"";l,l'rn 
as aa -grmi.';'';ii.;; 'i;r'-u""jil,I"?1""'i ffi;::f,'u,'Jffi;'* may cause

lvorE: sPilled mercury will release sufficient vapor over timc to producc chronic poisoning.

Section4-Fffi
Inharation: Remove exposed person to fresh air and support breathing as nceded.Eye concact: Do not allow victim to rub or keep.eyes rightly strut. GJntty lift eyelids and flush immediarely and conrinuouslywith flooding amounts of water until transported.to an-c'meig.noy i*.r:t facitiry. consulr a physician immediarelv-skin contact; Quickly remove contaminat;d clothing- Rinselvittin*,aing 

"*ount, 
or*at , jna then wash 

"*por"d 
area withsoap. Forreddened orblistered skin, consult a physil ian.,,, -- 

----,

tl-"?"tf#;::-il:;U;Ht 
!]"Ti*U:lli;;*i;'o,"on,ut,ingp"..on. con{a* a poison conrror cenrer. rn generar,

AfterJirct aid, cet appro!:le in.Jprant, para.ia4 o, ,o^munity medicar supporlNote to Phvsicians: nzl' tto"a {s pgL)' 
"ii": 

(35 ttelgr""tini"li. 
'ery"Inrty 

r,igt urine leverjs of 0.5 to 0.85 mg HgtL areindicative of polyneuropathy' 0'4 6IzigLi;reporred io bc the human ten* 6ro& Iever. ob_tain urinarysis incruding ar aminimum: albumin'rglucose, and 
" g"iolopi" examinarion of centr;fugJ Ji;;; ;;B; or 2,3-dimercaprosuc;inic acid

fr,il,?:lT. fifffi;:i:filjfjnPnY::::l{"#icitv- An erectr.omvograph may derermine exrent ornervedvsrunction- It has been nored that "'po,*;;**il--';l;,ilruta;:lT5:#tlffi,i, Ti"#n::i$::,.::::

Flash Point: Nonflammable
Autoignition Temperature: Nonfl ammable
LEL: None reported.
UEL: None reported-
F-xtinguishing Media: Use agents suitable for surrounding firre-
}J:y* nry or.\losion riazardsrN"n" i"p"rt"a.
H1T._9":l:IoaProductstTrri";;"uyvaporandmercuricoxide.
il$strffffi1:T;?:*,:*":::g1',i-;r;Filtfi#ioy*,"'orwa,erways
H*,?r-&Tm,i,ru#:*{##j:iii"gb*gT-.&.1$itr"fi #:ffi'i*r-con,ainedbrea,hingin press ure_de;il ;#ffil]i;[ff_:Rl;

t':$ffi:?ff#f";Yirxffi:HJlilf;;ffi1]';"',"0"i""**wheremercuo*"ffi
small and r'argespills: p'otlo* inst;';;;; m-ercgry spill kit. Most.kis comc with an aspiration-driven vacuum o.ap with amercury "sweeper" (cop.perorcopper-platdbnrsh)- w""ri rpiri ** *i,r, 

" 
oirul;J;;;;*de or nitric acid sorurion. If spi'cannot be taken up readily' autt ti'i toi or *re spill with flowers oisulfur or.p."e."iry, 

""r"i"* 
porysulfide. This wi' produce a

#Xff:T:;1:,T-"j:I_:ufi,ae wnLrr witiful* mercury vapordispersion into the air.Resutatory RequiremenG: rorrow "ppir""iri6iii,#;,'Jr;f6'ffi 1T,illril:

Slltutffi :i:#$;[T:,',lisfi:;Htr'*-*rvDozo'u***.ffi
storage Requiremenr"t stt* i" 

"-"*i' 
i.yl*"lt'""ntiluted area away from heat and incompatibres (Sec. l0). store on non-ffiH#J:#i,ifr1,TfiT,:1T:{:**:::*",,:::1"g:ii.;!i;,:i:.J#:If; wi,, rorm arna,gama,ions wirhmostmetalsexceptiron,metaJstretves'r.o"rau"p}""j*i.i"'"id"]:W;#'aTffi,f:ffi1T;.''

Contro_ls / Perso:rat protection
Engineering Controls: Wherever posr,"", 

"*1tx,Iii"&?,:'jf :*:x#Hr*:l'*m"*i':*:*i:#*::,,p":-.","^1yepi:b?,"*osHApE^s
io aoui"".(t03) 

wv"s'qrrv" r) Prcrcrreo oecause lt prevents contaminant dispcrsion into the *ort 
"t 

u Jy 
"ont 

orrhg i, u,

:H',T:ffi:fr:T:,":,,:Ti:::ff:-*ff:ffnt 
and periodic medicar exarns orexposed workers with emphasis on rhe skin,

KesPrrarory lrotection: seek professional advicc prior to respirator screction and usc. Foilow osHA respirator rcgurations (29cFR l9l0'134) and' if neccssary' weara usgentfuosrr-t;-r;; ;;pirator. 
lgr< 0f mglmr,use any chemicar 

"urt 
iag"respirator with cartridees providing p-,"",ioi 

"gainsr 
mercury^ ana equippea with an asu-tlna of service rife indicaror), anyscBA' or anv SAR rsiopileo-uir &;;;;;. ;* r.zi-y*i, ,r".l"r'ro* operared in 

"on,inuour-flow mode, any pApR

"ff':."ffiffir#g::"::Tg:g:iT.:i#"1ii*;ftgr:;i;gr,":r*,.1il*';rif*r,l::#,1::5*:;-
Paee 2 of 4
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M MSDS No.266t94
ff iag""p'ovidingprotcctionagainstmcrcury,andcquippcdwithanF5LI.ForS28mg/m]'useanySARoperatedinpressurc.

demand or other positive-pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage

tanks), wear an SCBA with full facepiece and operated in pressuredemand or other positive pressure mode- Warning! Air-

purifying respirators do not protecr workers in oxygen-deJicienl atmospheres. If respiralors are used, OSHA requires a written

rcspiratgry protection program that includes at lcast: medical certification, uaining, fit-testing, periodic environmental

monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage ateas.

Protective Clothing/Equipment: Wear chemicalty protcctivc gloves, boots, aprons, and gauntle[s made of butyl rubber, nitrile

rubber, fluorocarbon rubber, ncoprene rubber, polyvinyl chloride, chlorinated polyethylene, or polycarbonatc to Prcvent
prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection

regulations (29 CFR 1910. 133). Contac( lenses are not eye protective devices- Appropriate eye protection must be worn instead

of, or in conjunction with contact lenses.
Safety Stations: Make emergency eyewash starions, safety/quick{rench showers, and washing facilities available in work area-

Contaminated Equipment Separate contaminated work clothes from street clothes- Launder before reuse. Remove thi6. , l,

materialfromyourshoesandcleanpersona|protectiveequipment.
Comments: Never eat, drink, or smoke in work areas. Practiie good personal hygiene after using this rnaterial, espccialty before

eating, drinking, smoking, using the toilet, or applying cosmetics-

Section 9 - Phfsical and Chemical

Physical State: Liquid metal
Appearance and Odor: Silvery-white, odorless
Vapor Pressure: 0.0018 mm Hg at77 'F (25 "C)
Formula Weight: 240.59
Density (HzO=l): 13.534 glcrrt at77 'F (25'C)
Boiling Point: 67 4-W'F (356.72' C)
FreezingPoint -37-n T (-38.87'C)
Viscosity: 15.5 mP at77'P (25'C)
Electrical Resistivit5r: 95.76;rohm at 68 "F (20 "C)

Water Solubility: 0.28 pmol/L ar77 "F (25 'C)

Other Solubilities: Soluble in boiling sulfuric aci4 nitric acid
(reacts); slightly in lipids, and2-7 mgtLin pentane.Insoluble
in alcohol, ether, cold sulfuric acid, hydrogen bromide, and
hydrogen iodide-

Surface Tension: 484 dynelcm atTl "F (25 'C)

Critical Temperature : 2664 "F (l 462' C,
Critical Pressure: 1587 atm

Section 10 - Stability and Reactivity
stability: Mercury does not tarnish at ordinary temperatures but when heated to nearits boiling point, it slowly oxidizes to

mercuric oxide.
Polymerization: Hazardous polymerization does not occur.
Chemical Incompatibilitiesl Mercury forrns alloys (amalgamates) with most metals excePt iron. It is incompatible with

oxidizers such as brodfne, 3-bromopropyne, methylsilani + oxygen, chlorine, chlorine dioxide, nikic acid, orpe,roxyformic

acid; tetracarbonyl nickel + o*yg"n, ulkytres + sitvlr perchloratl, ethylene oxide, acetylenic compounds (explosive), ammonia

(explosive), boron phosphodiiodide, methyl azide, nitromethane, and ground sodium carbide.

Conditions to Avoid: Exposure to high temperatures, metal surfaces orincompatibles.
Ilazardous Decomposition Products: Thermal oxidative decomposition of mercury can produce mercuric oxide-

Section 11- Toxicologlcd Information

ToxicitY Data:*

Reproductive: Acute Inhalation Effects:
Ral inhalation: 890 nglm3 f24hr for 16 weeks Woman, inhalation, TCb: l5O pgtm3t46 days causel anorexia'
prior to mating had an effect on spcrmatogenesis. diarrhea" and wakefulness.

Man, inhalation, TCla: 44300 Pdm3t8 hr caused muscle weakness'
Acute Dermal Todcity: liver changes, and incriased body temperature.
Man, skin, TD1-: 129 mgkg for 5 continuous
hours-causeddlgittginthe931s"tteadache,.and,,i; i  i ,,,Chro .cEffects:-', ' j '  ;:: ' i  i" .,, " ' ' '  

,
allergicdermatitis' I ,:rr,1,;;irtr :,.'j:::jr1::'r' , "'t' t 

R"i, inf,"tution: I mglmltZ+irfor5 continuous werkscaused

Acute Oral Toxicity: 
:' ) ' ;.): proteinuria'

Man, oral, TD6: 43 mgkg caused tremor and
jaundicc or othcr liver changes.

' 
Sec MOSH, RTECS (OV4550000), for additional toxicity dala.

r-e,,-h. o r€i c,...G tuH(h'or Clmdns A.v.(nffn'r.l u* ft..ffirkh vitu atr fbtrskt't Fmiss tt Fohtb{cd
t'age 3 of 4



Ecotoxicity: catfish' I-C59 = o'35 mglu96 hr; mollusk (Motliolus carvalhoi),LCso - 0. l9 ppm/96 hr: tadpole (Raaa
hexadactyla)' LCso = 0'05 I ppn/96 hr- Mercury is rransformed ro methyl r.," u.y by bacteria in the environment andundergoes bioaccumulation readily- BCF for freshwater fish = 63,000; for saltwater fish = 10,000: and for marine andfreshwater invertebrates = | 0O,000.

Environmental Degradation: Mercury is cxpected.ro volatilize rapidly wh,en deposited on soil surfaces- Oncc in thc air, it canbe transported long distances before being redeposired on soil or ln water. tn *"i.., ."r.ury 
"pp"-, 

to bind to particurates

;Hil[::1'#:11ff;t]:t 
depositcd on the bed sedjment. rn senerat, mercury enrering ,li. 

"n.,r,-nrnenr can be deposited and

Section 13 - Disposal Co"siAeraUons

ffi
3:ffy;'Jil:ffi:11";I::"?,":'^:l}lT$t=9 *rrouejr.ln absorbeni tun u"ri'ut"jJr".coar concenrrare with a surrurcoating or peanut shell charcoal) to collect th. ioni" *"..uf,Totto*"J uy disriilation ,o .""ou.r'i# ;T::T:!tJrth 

a sulrxr
borohydride' a reducing ug"lt':T be used to precipitate *"i"ulfro* waste sotutions. Bioremediation, using pseudomonas

f:ffii:fr.f,::#iii:ff[i.:r":u"t vou' ,uppiier or a licenied contractor for detailed recommendations.-Fouow appricabre

Shipping Name: Mercury
Shipping Symbots: A, W
Ilazard Class:8
ID No.: UN2809
Packing Group: III
Label: Corrosive
Special Provisions (172.102): -

DOT Transportation Data (49

Packaging Authorizations
a) Exceptions:173.164
b) Non-bulk Packaging: 173.164
c) BuIk Packaging: 173.240

cFR 172.101):

Quantity Limitations
a) Pxsenger, Aircraff or Railcar: 35 ks
b) Cargo Aircraft Onty: 35 kg

Vessel Stowage Requirements
a) Vessel Stowage:B
b) Other:40. 97

Listed as a CERCI-A Hazardous Subsiance (40_CFR. j02.+j perRCRA, Sec. 3001; CWA, Sec. 302(a), CAA, Sec.CERCLAReportable euantity (Re, I lb (0:454 kg)
SARA 3llBlzCodes: t,2
Listed as a SARA Toxic Chemicat (40 CFR 372.65)
ItI* EHS (Fxtremery Hazardous.substance) (40 cm 355): Not ristedOSIIA Regulations:

EPA Regulations:
Lisred as a RCRA Hazardous Wasre (4O CFR26L-33): Ul5l

Listed as an Air Conraminanr (29 CFR I 910. I 00O, Table Z_l , Z_l_A)

egg!4qn 16 - Other Information

MSDS No.26

References: 73, tO3, tZ4, 132, 136, t4g, t4g, t5g, 167, 176,1g7, lg9

Prepared By-........-.....- M Gannon, BA
I$ytf{ Hygiene Review......... RE l-angford, phD, CIH
Medical Review .-.... TThobrirn, MD. MpH

Disclaimer: Judgments as to the.s-uitability of information herein for the purchaser's purposes are necessariry thc purchascr,srcsponsibility' Although reasonablc care hL been taken in the preparation of such i"rr"i"ti"", Gcnium pubrishing corporationextends no warranties' makes no representations, and assumes io Lap""riuirity as to the accuracy or suitability of suchinformation for application to the pu..t ur".', ;ntended purpose or for consequences of its use.

l]
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| @P "'::::':Tjii;'*d:::"'

Mineral spirits, tYPe IV' ca 100%*

OSIIA PEL
l'WAt tOO PPm' 525 mg/m3

Material Safety Data Sheels L'ollectktn:

Sheet No- 334C
Mineral SPirits' TYPe IV

Issued: 4/90

ACGIH TLV, 1989-90
TLV-TWA: 100 PPm, 5?5 mglmt

NIOSH REL" 1987
l0-hrTWA: 35O mglml
l5-min ceiling: l80O mglnf

Toxicity Datat
Cat, inhalation, LQ,: l0g/mt/2.5 hr

Human, eye: 4?0 PPm1l5 min

* All rnincral spirits arc mixorcs tha tlryically consist of both straight and branchcd hydrocarbons. paraffrns' naphtbcncs (cycloparaffim)' and aromatic hydrocar-

bocrs. Howcrrcr. rhcir physirzl propcrtics dividc drcm into typcs- r ri ur, and lv..sirrcc, rlrcsc paramcteF vary-amoog supplicrs' thc purchascr musr &tcrrninc iltc

rnincral spirits compositioo bascd oo rhc supplic/s inror."tion. Notc rhat thc mincral spirits;cxad composirion caa dcct dispcal shipping' approved usc*

insurancc policics. and rcgulatory liabilitics'

t Scc MOSH. RfECS (WJ8925000)' for additiona! irritative data'

B@"F/149'c to 365 "F/185 "c*
Specitic Gravity (I{0 = I at39"Fl4 "C):0'754 to 0'800

Motecntar Weight Not applicable (mixture)

Water SolubilitY: Insoluble

Appearance and odor: A clear, colortess liquid; a kerosene-like odor usually pcrceptible to humans at about l-ppm corrccntration'

IJEL: None

. This 300 oF/l4g "C to 365 "F/lgs .c distill,ation rangc dcscribcs a spccific cur ofpctrolcum distillatcs' as wcll as dcfincs and distinguishcs rtrcsc minaal sfirits for

nuny pctrolcum aistittatcs lpcuotcu- "+o" 
p"*f""t 

"'ft* 
*L*t *t*"q k 'd

rial' Never direct solid

str€amsofwaterintoburningpoorJrus[quidsinccthiscanscaftla{tP:f q:lTT--,^-,-.^ d^--^r-r-},--o*r Finarv.ric'ersedmisl
:ffi%T[ffiffi;?rfl:.il,;;;l"i].j::'-irheatedormisred. rr'i'iieuio isan explosive, flammablehaz'rd' Finelvdisperscd miss

3ffiH:fr;fjltffi:: sincc firc may produce roxic funrcs, weara serf-conraincd breathing appamtus (scBA) with a full facspi*e

opcrated in the pressuredemand or positivc-press-nrc mode- Be awale of runofffrom fre control methods' Do not release to sewers or watcrways'

ttlffffJ.ffffiIrffi:, As a hydrocarbon mixturc, typc w can rcact dangerorsty with srrong oxidizing agents like chtorine and oxygen' as

;:lltr H;Ii;ili|ilX#ffi1*tnd}'d ignition sonrc€s and incompatibrc chcmicats. Pcrrorm processing operatigP.'h"t t*"t or mist

typc rV in a careful, controlled manncr ttrar minimizcslposurc of vapors o. ,nisa to possible hcat or ignirion soutrccs such as liShtcd tobacco

li*:::S:ff,liif,iililSf,,fiTfi3ff;**,"" decomposirion 3r,yp. rv minerar spirirs can produce carbon dioxide (cQ) and

carbon monoxidc (co). Dcpending on your 'nu,"riuil 
"*u.t 

composition and its unreportcd contamin"ot,6*n'"n", tolucnc' or othcr aromatics or

aliphatics), dcgradation products could irrtu& unidenrified aromatic compo0nds and organics. whcn hcatcd to dccomposition' this rnatcrial may

Section 5. Reactivity DataUeCUOn5.  I (eaCUYl lyJ - rA I . l l  r  :  ,  r . ' '  : :  i - J : '  ' ' . ^ . ' " r -  "  i " ' r  -  '
tions- Hazardous

explodc.

Cog't/;atr O t9901 C.nim PtblirhinS Ccprelim

A.y c(nffrrJ u* q rprodrdih *;rkDt k f{blirh"'i trmfsxn ri Fohibtrd

n'ffi ' '**,Description:A|owdryp"i' '. ' i*.rspirit.Uscdasaso|ventandpaintlhinner;inthc
Genium
1A.

\Z
HMIS
H I
F 2
R O
PPG*
* Scc.8

coatings and dry cleaning industrics'
Other Designations: CAS No. 8052-41-3: Texsolve S-2: Varsol 3'' stoddard solvenc white spiris'

Manufacturer: contact your supplier or distributor. Consutt the latest chcmicalwcck Buyer{ GuidSt'for a suppliers list'

Comments: A1 mineral spirirs are rcfincd pctroleum distillates that Genium divides into typcs I' IL III' and ry (MsDs

Collection,No. 334' gy{'ljqa-' 
"J 

ilNi''"'p""ii*rvi'iiptt I and II have a standard aromatic content and l0o "F/

37 .7s .cand | 40 "F/oo "d -ri"r'"iii-rii1 n"i']!; f;;i;#i'l'r'fijp.ln $-" hieh atiphatic @nrent (low or reduced

aromatic conrenr), linle odor, and a l(X)-'F/37.78 'Criinimutti n"ii, Point; and tio" M"t a low dry point and a 100'F/

37 .Tg.cminimum flash point. Thgse different typ"r ii"o ali?"r"t i ippri*rlontl bonsult your manufacturcr or supplier to

ascertainthccxacrinformationapplicabletoyou'po'"hus"dminera|ifna.'. ' ..

Flash Poinb lO0 "FR8.78 "C



scrious r,.urrr,.ric.r,.;;i;;i;;,ii;ilil:;:il:iL"#:,lr::t1ff?!l,i{4:i,,1g;l:}:,5;.#nf",:",,Tff1*l;1fi;ln minimariff;::r'*s;,ff::"*il'fi:::*ffii#j:,U**m*h::1g,.:mff:Xi:Hi=ry;?;;;G;:ril#,#,,,i
sensitization.
MedicalCondit ionsAggravatedbvrnno.To*.--^.
Tarset Orsans: su," ".;ll1r"3,lt}gl"g 

Exposure: None reporred.Ta rger orga ns : S ki n, e ves, nose. r r,r"ui, iirii"rril:il;;: ;:"4."T*". "Primary Entry Routes: Skin or cye conract'wiih ri" i;quia oiinl,-"'i"Ion or r"pors.Acute Elfects: lrritation' 
.'*1Tt f r tg" ."1ta tv"t,-""t";,i. efrecrs fike Jizzt"*:.-lyf_r.**1, o., o-n[:TT, 

Ingesrion may caus€ nausea,
vomiting' diarrhea' and a*ominal pain' after iriesi;;' il;;;;;:;:;;';, aspiration into r,,e rungs..s,gns ofaspiration pneumonrtis incrude:
fcvcr' shonncss of breath' incrcascd t"" 

"]ilirF"ii.n' 
and rares r"i 

"-u".#"i 
rauiing ,.";;;"1'#;;?;t). Inharaing rtris maieriai may cause

arrhythrnias.
chronic Effects: None reported in humans; animal testing indicates possible liver and kidney darnage.FIRSTAID
Eves: Flush immediatelv' including under oh" 

"y"li*.-g,"-nillly,.ft9rgrghry.?l-lgfing amounrs of running warer for ar rcast 15 min.
skin: Quicklv remove 

";i3i|yt"? "'r.trriigliri;l';"ring affecred skin-with flooding ariounts oi*ui"r, wash ir with soap and warcr.Inhalation: Inhalation mav cause potenriarri reiira'i r,"urt 'lvir,r iil;;;. il;";;:;;fflil r.*r, air and suiport brJathing as
needed.
rngestion: Treat as - 

"T19ii?: 
Potentiatly fatal aspiration hazard exists. Tg pevent aspiration, kecp victim,s head 4own between his knees.

Never givc'anything by mouth to- an un"oni"loul'L ci,nuutcng p.iro".'ivJr* i;o*g ."r.;G;;l"ri5ir""r.a^uy quarified medicar personner.Evcn rr :rsptratton Into the lungs does not occur. ine"stion or:i#;;;;"p',;;J::1jlffiu;r';;;;...i" 
cNS,s depressed acrion.fiF''J#,"s f:';::;:,i#;;x;:.':i*Iwt::ami:;,lit"-",."'ti.F"1ffi;;;;;il, chemica, i*i,a,ion o*he,ungs can': 

tffi ;ii:*mSru:t i on or rres h rv vom i ted,or uinl 
"illu I ry mon i tor

S-pilVleak Design *
clrmrnatc heat and ignition sour6' provide i'pti."i" exptosion-prooi;;;;t",i"r, 

"ia 
i-irL."riirr,l itcn cr"r"il;;;ffli* nonrpu,kingtools and cquipment and orotective"r"ttti"i iJp*i"", *p"r inharation or skin conract absorb o" rprrry.qlteriar with vermicurire or a simirarfi'#,S,1';::;Hllfrii::",1':Tf",:'-:f;""ii,:::,.f.Tii[;*fi1*n,",ions(2e crRi'o rzoy

No. 3l4C Mincral Spirirs. 'I.ype tV 4/90

Disposar: contact voui iuppri.' oiilu'#'ll'*"d:H,i:ffi::?:"1"#*i:#fH:,!? 
;f,i:r13 i3:*' .r*. ;;;'regurations.EPA Desiguations

RSI{ Hazardous Wasre (40 CFR 261.33):Not tistedCERCLA Hazardous Substance (.|{) CFR IOZ-Ai, li.t lirt"a
llll$ry.:ty Hazardous Surir"r* tab'ffi ii"1: Not lirt"a
l4ll Toxic chemicar (40 crn :zz.osl, N"ili.i#-
OSIIA Designations
tlltl,r 

T,f=9,'=13T"*, t' "* 
lel0.tooo, Subpart Z)

Goggles: *"*o-""t

&ffi'"'"#jlx,3eH"trJ.*ilH:1xl""::,iiiiTlj5|" ff?Tl*k;tl;.*"*u MOSH-approved respiraror. F*t-",g"n"y o,Warninp: Air-nrrifrri.o F.h;-.^- r^ - --
rrerBcilcy (rfy,#."ff #ffi T"',A+ll$t,ruxrum"ffih#*:ff #$li{;;:"skincon,aclventilation: noviae 

""nia 
-t io"J;;ili#;;f ventiration ,vr,"i.-to ri"int in iiruoriJ 

"-onllni-,ions berow rhe .SHA pEL, AccIH
IttJ'#ffn 

nrt (sec' 2)' I-d;f,;;;ilfrir",ir" Ir pd;;#.#::';l prevents conraminant dispcrsion into rhe *o* rr", uy controrring itsafety stations: Make avaitable in the work area emergency eyewash stations, safety/quickdrench showers, and washing facilities-
frlfr#ff,3?Tr"Ji*ff;#trnm:g*-n 

oewort;;,.fJ:':::mavabsorb, anda, ienses concenrrate, irritants. Remove thisComments:tie"*""a-ij"n or<mnrzr;-.,,^_r--_--,'nt|.n1t.dclothingbeforcweanng-comments: Never eat' drink' ;;;k;;";;;;#iruffi.,illH'lffffrntFi:J.::.T-c 
hi, mareriar, especiary bcrore eating. drinking,smoking, using the toileL c

rations heat or mist Ihis material.and Comments
Storage Requirements

;i";:*"#i*{g[*ffi :'"',*tji#kr:*3Hffi ili;i#j
ffffiffH:::#,ffi:ff ff mr;nl#;.il:1il1ffi*1.;;;#:F";ii:',"i#r,r,nipp,ne,rcceiving..r
conrments: Shipping regulations-vary- *itrtytitt o*icular minemr ,p'irrJ ff,yri"ur propcrties (flash point, bbiring poing. The data betowXffi:';filI"?HJlil,;r:ff:?,Tffii#f;f]*F"i."ini''i" rhc iabrc or,"gur.iiol, berore sh-iiping-j"".iii,ro,

!!!shipping Name: petrote"*;;m*doo Data(49 cFR 172'101, '102)

ffif,rf$ass: 
combusribre tisuid orFtammabre riquid trSi:'lt#t#::ifireum 

distirlates. n.o.s.

?gll,abel: Nonc orFtammable tiquid 
IMO Label: Ftammable liquid

P9f l""I,ong Reguiremenb: Nonc or t73.t t9 
IMDG Packaging Group: Il

Tf la.ct-agrng Bxcuptions: t73. I t8a or t73.t l8 
ID No.: uNt268

r,:fr,gtfffii"*
Silverman, MDc:11'rtror*orycc r' Lrn' rvreqrcal Kevierry: W Silverman, MD Ml**,*',.-*J*1-l*-. i" i l . l ,,.,A|.,x!!hErgDhk<*.,*-' l , l-*,.f*,.,UfrPd^iE''F

hbr'rr,,v 'a '.',*;;;;l;;;:;,,rh.r,,e ^, \,r.h ,hr6.in{,6.mr,c- 
Ei..,. dx e{(pvrrxnor rqr rnromr-.;;;;;,;;H;;;T *'*i'irto,i'r@i6 hcrin td r}r F,rhe'r e'poFin"- ,.,* -,^ i,-,. ,-.*.,, ^**. '1l;,f,,f i ::: ' :.T1,:dpr'r* 
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Material Safety Data Sheet N o . 8 4
MOLYBDENUM METAL/
POWDER
(Revision A)
Issued: March l98l
Revised: April 1988

Genium Publishing Corporation
One Genium Plaza

Schenectady, I'{Y 12304-4690 USA
(5 I 8) 377-88s4

SECTION 1. MATERHL IDENTIFICATION 25
Material Name: MOLYBDENUM METAUPOWDER

Descri-ption (Origln/tJscs): Used to make specialty steels and nonferrous alloys: used in spark plugs and also
as a lubncant aootttve.

Other Deignations: Mo; MOSH RTECS No. QA4680000; CAS No. 7439-98'7

Manufacturer: Contact your supplier or distributor, Consult the latest edition of the Cft emicalweek
Bwers' Guide (Genium,reT. 73) foi a list of suppliers. 

.
Comments: The hazards of working with Molybdenum are associated with cutting, gnnking, welding. etc.,
that produce dust, ftrmes, powders, and gases-

HMIS Not Found

H I
F  I  R I
R O 1 2
PPG* S I
*Seesect.S K -

, . '  9 o  . ,
OSIIAPEL

8-HTTWA:* 5 mg/m3
8-HTTWA:** 15 mglm3

ACGIH TLVSL 1987-88
TLV-TWA:* 5 mg/ml
TLV-TWA:** l0 mglml

Toxicity Data***
Rat, Intraperitoneal, LD-: 114 mglkg

Molybdenum Metal/Powdec CAS No. 7439-98-7

*Exposure limit defined for soluble molybdenum compounds as Mo-
**Exposure limit defined for insoluble molybdenum compounds as Mo.
***See MOSH, RTECS, for additional data with references to reprcductive

and mutagenic effects-

Note All exposuie levels are defined for dust or frrme.

Ca lfi)

Boiling Point l004O"F (5560"C)
Melting PoinI 4730"F (2610"C)
Specific GraviS (II,O = 1): 10.28 at 68"F (20"C)

Water Solubility (%): Insoluble
Molecular Weighb 96 Grams/Ir4ole

Appearance and Odor: A silver white metal or dark gnylblack powder; odor not found.

*Use dry chemical, "alcohol" foam, carbon dioxide, or water spray to put out molyMenum fires. Contact your

supplier for further recomnrendations.
Unusual F'ire or Explmion Hazards: Molybdenum dust particles suspended in the air can explode. If a molyMenum dust cloud forms'

immediatety eliminate all possibte sources of ignition such as sparks, open flame, etc., and spray the affected area with a water mist or fog.

When powdered molybdenum is exposed to heat or sources of ignition, it is a weak fire and explosion hazard; the solid metallic form of

molyMenum is tess reactive- Working with this material can produce heat and sparks, which can ignite flammable materials and vapors in

the workpalce,. .... - :-.;r ...; ,. . : i  ,rrrl
Special Fire'fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the prcssure-

Molybdenum metaUpowder is stabte in closed containers at room temp€raturc under normal storage and handling conditions. It does not

undergo hazardous polymerization.

Chemical Incompatibilities: Hazardous rcactions are reported for molyMenum and bromine trifluoride, chlorine trifluoride, fluorine,

and lead dioxide.

Conditions to Avoid: Do not expose powdered molybdenum to sources of ignition: prevent dust clouds from forming.

Hazardous Products of Decomposition: During fires molyMenum can form oxides such as molyMenum trioxide (Mdr), which is

irritating to the eyes, nose, and throat.
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SECTION 6. HEALTI{ IIAZARD INF'ORMATION
Molybdenum metal/powder is not listed as a carcinogen by the NTp, LARC, oroSHA. 

-

Summary of Risks: Limited data suggest that molybdenum compounds have a relatively low order of loxicity. The metal itself (Mo),
the ore molybdenite, andthe 

!io1i!eJlt9o.,) are less toxic than the more acrive and soluble molybdenum compounds such as ammonium
molybdate and the trioxide.lMoOr). MolyMenum itse lf is a necessary trace elemenl in humans rhar is closely associated with co;;er;
excessive intake of molybdenum may cause a copper deficiency.
Medical Conditions Aggravated by Long-Term Ex-posure: None reported. Target Organs: None reported.
Primary Entry: Skin contact, inhalation. Acute Etfects: Mitd, transient irritation of eles, no-se, and throat: elevated serum uric
acid levels have been reported. Chronic Effects: None reported-

FIRST AID
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughty with ptenty of running water for at least 15 minures.
Slcin: Wash the affected area with soap and water.
Inhalation: Remove the exposed person to fresh aiq restore and/or support his or her breathing as needed. : :,
Ingestion: Never give anything by mouth to someone who is uncons"ious ot convulsing. Give the 

"*por.d 
person I to 2 glasses of l

water. then induce vomiting. 
, 

. 
,,, 1,,. '

GET MEDTCAL HELP (rN PLANT, PARAMEDIC, COMMUNTTY) FOR ALL EXFOSURF^S. Seek prompr
rnedical assistance for further treafuent, observation, and support after first aid.

Drr(-l^-,r\ '  r. DnLL' r/| lArl i -AAllr - ITISTUSAL PR(f(lI4I)I lRFl.s' '
spill/Leak: Notify safety personnel, evacuate all nonesseniiai p"*""""t, 

"rd 
pro

tection against contact with and inhalation ofdust (see sect. 8)- Scoop up spilled motybdenum into suitable containers ior disposal-
carefully sweep or vacuum up small spills or residues without creating dust-
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Consider recycling. Follow Federal,
state, and local regulations.
OSHA Designations
Air Contaminant (29 CFR 1910-1000 Subpart Z, for soluble and insoluble compounds as Mo)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste: Not Listed
CERCLA Hazardous Substance: Not Listed

SECTION 8: SPECIA-L
Goggles: Always wear protective eyeglasses or chemical safety goggles- Follow the eye- and face-proLtion guidelines in zs c;i--
1910'133' Respirator: Consult the NIOSH Pockct Guide to Chemical Hazards for general recommendations-on rcspiraton. Follow the
respiratorguidelinesin29CFRlgl0.l34. Foremergencyornonroutineuse(e.g.,cleaningreactorvesselsorstoragetanks),wearanSCBA
with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying respiraiors will nar protect
workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves' boots, and aprons, etc., as required by the work environrncnt to prevent prolonged or repeated skin
contact. Barrier creams may be useful to limit the effecs of skin contact. Ventilation: Install and operate general and local ventilation
systems powerful enough to maintain airbome levels of molybdenum below the OSTIA PEL standard cited in section 2.
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas.
Contaminated Equipmen& Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
Particles can adhere to contact tenses and cause corneal damage. Do not wear contact lenses in any work area.
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to Iyour mouth while eating, drinking, or smoking. Do not eat,drink, or smoke in any work area. Do not inhale molvMenum dusL I

I

JT;U'IIUN 9. SPECIAL PRECAIiTIONS ANN (-rrM1vTT']\TTS

Storage/Segregation: Store molyMenum metaVpowder in a cool, dry, well-ventilated area in closed containers away from sources of
ignition and incompatible chemicals (see sect 5).

Special llandling/Storage: Practice good housekeeping techniques to minimize accumulation of dust; cleaning procedures
should not create dusty conditions. ,l

Transportatio n Data (49 cFR l:/Ll[l-2): Not Listed 

'l 
' ' '

Rlferences: 1,2,12,73,84-94, t0O, 103. pJI
Judgmmc 6 ao thc suirability of infomrion hcrcin for purchcr's yrurpo*s uc
rcccss{ily purch&/s r€sponsibiliry. Thcrcforc, alrhough rcconablc cre hc
bccn talcn in rhc prcpmtion of sEh infomrion, Ccnium publishing Corp.
cxtcnds m wmuiics. makes oo rcprcsntatioro and csurcs no resporoibility
6 to thc {cuffy or suitabiliry of such infomtion fr applicarim ro
pu.cher's intcodcd purpors or for consqucrccs of i(s ug. t9

Prepared by PJ Igoe, BS

Industrial Hygiene Review: DJ Wilson, CIH

Medical Review: MJ H-;;;;-

3
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accidents.

/\

rnetal

HMIS
H 2
F I
R O
PPGt
t Scc. 8

2. .Ingredients and Occupational Limits
Nickel, ca

1989 OSHA PEL
8-hrTWA: I mg/m3

Section l. Material Identification

Other,Designations: CAS No. 744-A-0, Raney alloy, Raney nickel.*_-
trlaii"i."tots".-Cont""t iout*ppti"iot.dirtriUo'to" Cdnsuk fhe latestChemicalweek Buyers' Guid{lt'fot a
suppliers list.

Cautiorx: Nickel is an eye, skin, and respiratory tract irritant. Chronic furtalation of nickel dust orfwnes may cause
cancer of the lungs and nasal passages. Nickel powder (Raney nickcl) is a dangerous f;re hazard.

* Raney nickcl is prcpared by lcaching (with 25% caustic soda rclution) aluminum from an alloy of 5O96 aluminumanrd 50% nickel- It is uscd as a cat"ly.st,f9.-. 
,

friaroilnation. Ra'nif nickcl, a silveri gray metal powdcr, is a dangooirs fire risk and ignires spontaneously in air (Sec. 4)' Nickel catalysts causc many itldusaial

[IEL: None

Media: Smother with suitable dry powderor use large amotrnts of water-

Unusual trIre or Explosion llazards: Nickel is combustible as dust or powder Raney nickel ignites spontaneously in air. Niskel carbonyl
(MSDS Collection, No. 226), a highly toxic substance, may form under firc conditions.

Special Fire-fighting Procedures: Isolate hazard area and dcny entry. Since nickel dust or powder is toxic ifinhaled, wear a self-contained

breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-prcssure mode and futl protective equipmenl Be

aware of runoff from fire control methods- Do not release to sewers or waterways.

Section vity.Data
Nicket is stable at room temperatle in ctosaE rs under normal storage and handting conditions. Hazardous

polymerization cannot occur.
Chemical Incompatibilities: Nickel can react violently with fluorine, ammonium nitratc, hydrogen + dioxane, performic acid, seleniurn. sulfur,

ammonia, hydrazine, phosphorus, and titanium + potassium chlorate. Nickct is alrc incompatible with oxidants. Raney nickel catalysts may

initiate hazardous reactions with sulfur compounds, p-dioxane, hydrogen, hydrogen + oxygen, ethytene + aluminum chloride, magncsium silicate'

methanol, and organic solvents + heat.
Conditions to Avoid: Avoid incompatibi Iities.
Hazardous Products of Decomposition: Thermal oxidative decomposition of nickel can produce highly toxic nickel carbonyl.

Copyridi O l99O Ccniud Publishiot Corpoeipn.
Ant comftrcii, us d rcprqlKi(n *|(}xrua df,' plhlishcr's pcmisskm is probibitcd.

Material Safety Data Sheeu Collectinn:

Sheet No.723
Nickel Metal

Issued: 8/90

H 2
F 4
R O
PPGt

; .:1i;,,9l+*

R O
I 3
s 2
K I

* Scc NIOSH, RrECS (QR59500m), for additional mutativg rcproductive, tumorigenic, and toxicity data.

1989.90 ACGIIITLV
TLV-TWA: I melrf

1988 NIOSH REL
0.015 mg/m3

Density: 8.90 at 25 "C
Water Solubility: Insoluble

1985-86 Toxicity Data*
Dog, intravenous, LDro: l0 mgftg
Guinea pig, oral, LDro: 5 mglkg
Rat, implant, TDr": 250 mgftg

, _ - t . i . - ' '

Melting Point 2651 'F (1455 "C)
Vapor Pressure: I mm at3290 "F (1810 'C)

Appearance and Odor: A sitvery-white, har4 malleable and ductile metal.

and Data

I\II?A
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'n.7. Spill, L,eak, and Disposal Frocedures

U*U6s'8r,:
Goggles: Wear protective eyeglasses or chemical safery goggles, per OSHA eye- and face-protection regulations (29 CFR 19 l0- I 33).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSIIA rcspirator regulations (29 CFR 1910. I 34) and, if neces-
sary, wear a NlOSH-approved respirator. For emCrgency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Waming! Air-purifying respirators do not protect workers in oxygen-deficient annospheres.
Other: Wear impervious gloves, boots. aprons. and sauntlets to Drevent skin contact.
Ventilation: hovide gene-ral and tocal'eiplosion-pr6of ventilati6n systems to maintain airborne concentrations below the OSHA PEI- ACGIH
TLV, and MO^-$H REL (Sec. 2). [,ocd exhaust veitilation is preferr6d since it prevents contaminant dispersion into the work area by conuolling it
at its source-(lo3)
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminatcd Equipment Never wear contact lensetin tie work area: soft lenses hay absorb, and all lenses concentratg irritants. Remove this
mat€rid from your shoes and equipmenl Launder contaminated clothing before wearing.
Comments: Never eat, drink, oi sinoke in work areas. hactice good peional hygiene a-fter using this material, especiatty before eating, drinking,
smoking, using the toilel or applying cosmetics.

, :Efreqtudons and, Comuien ts

Carcinogenicity: The IARC and NTP classify nickel as, resp€ctively, a human carcinogen (Group I ) and an anticipated human carcinogen.
Summary of Risks: Nickel dust or fume is a respiratory irritant that with chronlc exposure may cause nasal or lung cancer in humans. The
average latency period for the induction of these cancers app€ars to be about 25 yr (within a 4- to 5 | -yr range). Experimental studies show.nicket
also has neoplastigenic, tumorigenic, and teratogenic effects in laboratory animals. Hypersensitivity to nickel is common and can cause conjuryj
vitis, allergic contact dermatitis, and asthma. The allergic contact dermatitis ("nickel-itch," a pink papular erythema with pustulation and
tion) usually clears within one week, but sensitization is permanent.
Medical Conditions Aggravated by Long-Term Exposure: Chronic putmonary, upper rcspiratory tract, and skin disorders. Carcinoma of the
paranasal sinuses, larynx, and lung may also develop.
Target Organs: Nasal cavities, lungs, skin.
Primary Entry Routes: Inhalation, dermal contact, and ingestion.
Acute Effects: Exposurc to nickel fumes can cause upper respiratory tract irritation (with nonproductive cough, rapid breathing, dyspnea, chest
tightness), metal fume fever (chills, fever, flu-like symptoms), asthma, inflammation of the lungs (noninfectious pneumonia), eye (conjunctiva)
irritation, nausea" vomiting, and abdominal pain. Dermal contact causes "nickel itch-' Ingesting large doses causes nausea, vomiting, and diarrhea
Chronic Elfects: Prolonged or repcated contact can cause nickel sensitization. Symptoms of sensitization include nickel dermatitis with eczema-
tous skin and lichenification (hardened and leathery skin). Chronic inhalation exposure can cause chronic pulmonar5t irritation, chronicthickening
of the mucous membranes of the nose, nasal sinusitis, anosmia (loss or impairment of the sense of smell), and perforation of the nasal septum.
Chronic exposDre to dust and fumes may cause carcinoma ofparanasal sinuses, larynx, ad lung.
FIRSTAID
Eyes: Cently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately.
Skin: QuicHy r€move contarninated clothing. Rinse with flooding amoun8 of water for at least 15 min. For reddened or blistered skin, consult a
physician- Wash affected area with soap and water.
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for
fluid replacement.
After first aid, get appropriate in-planf paramedic, or community medical supporl
Physician's Nots Chronic exposurc to nickel dust may cause eosinophilic pneumonitis (Iaffler's syndrome) which responds well to systemic
cortico-steroids. There are cases of host rejection of nickel-containing prostheses after development of nickel sensitivity.

SpilVleak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maximum explosion-
pioof ventilation. Cleanup personal should protect against vapor inhalation and dermal contact Avoid dust generation. Using nonsparking tools,
carefully scoop spilled material into appropriate coniainers for reclamation or disposal. After completing material pickup, wash spill site. Do not
rclease to sewers or waterways. Follow applicable OSIIA regulations (29 CFR 1910.120).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, statg and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): I lb (0.454 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (zt0 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSEA Designations
Listed as an Air Contaminant (29 CFR 19 l0- 1 000, Table Z- I -A)

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated arca away from incompatible materials (Sec. 2). Protect
against physical damage. Store Raney nicket under inert gas or water in tightly closed containers away from heat or ignition sources, acids,
caustics, and oxidizing materials-

Fnglr31qng Cgntrols: Minimize all possible exposures to potential carcinogens. Avoid vapor inhalation and dermal contact. Use only with
appropria& personal protcclive gear- Institute a respiratory protection progmm that includes regular training, maintenarce, inspection, and
evaluation. hactice good penonal hygiene and housekeeping procedures
Other hecautions: Provide preplacement and periodic medical examinations that emphasize the skin, nasal cavities, and lungs, including a 14" x
17'chest roentgenogram and urine nickel determinations.

Transportation l)eta (49 CFIiITLIW)
IMO Shipping Name: Nickel catalyst, wened with not tess than 4O7o water or other suitable liquid, by weight, finely divided, activated, or spent
IMO llazard Class:4.2
ID No.: UNl378
IMO LabeL Spontaneously combustible
IMDG Packaging Group: II

MSDS Corlction References: 26, 38,73,84. 85. 88, 89, 90, t0O, I0l . 1 03. 1O9, 124, 126, 132, 1 33, t 34, t 36, 1 38, 1 39, 140, 142, 143
Preparcd by: MJ Allison, BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD: Edited by: JR Sruart, MS
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@PGenium Publishing Corp,
One Cenium Plaza

Schenecudy, NY I 2304-4690
(5 I 8) 377-8854

Material Safety Data Sheets Collection

MSDS No. 155
DDT (Dichlorodiphenyltrichloroethane)
Date of ion: 10193

Section 1 - Chemical Product and Company Identification 42
ProducUChemical Name: ...- DDT (Dichlorodiphenyltrichloroethane)
Chemical Formula: (CICOFIa)ZCHCCI:
CAS No.: .........- 5U29-3
Synonyms: Agritan; 2,2-bis(p-chlorophenyl)-l,l,1-trichloroethane; chlorophenothan; Citox; dichlorodiphenyltrichloroethane;
Dicophane; diphenyttrichloroethane; Genitox; Kopsol; NCI-C00464; Neocid; Pentech: richlorobis (4-chlorophenyl) ethane;
l,l' -(2,2,2-tichloroethylidene)bis(4-chlorobenzene), 7*rdane.

Derivation: Prepared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid-
General Use One of the most widely used contact insecticides from 1945 until its ban in 1972. Although banned in the U.S.

(except for such use,s :ls emergency health siluations and for controlling body lice), it is still widely used in the tropics for control
of vector-carrying diseases such as malaria yellow fever, dengue, filariasis, louse-borne typhus, and louse-borne relapsing fever

Section 2 - Composition / Information on Ingredients

DFG (Germany) MAK (skin)
TWA: I mdm3 (totaldust)
Category III: Substances with systemic
effects

Onset of effect: > 2 hr.
Peak Exposure Limit 10 mglm3, 3O
min. average value, l/shift

DDT: p'pDDT 70% wt + o'pDDT 30Vo wt (technical grade)
Trace Impurities: DDD, DDE

OSHA PELs
8-hrTWA: I mglm31skin;

ACGIHTLVS
TWA: I mil^3

NIOSH REL
lGhrTWA:0.5 mglm3
Ca*: (Limit of quantitation: 0.1

mg/m3;

IDLH Level
Ca*

* Ca = Carcinogen

Section 3 - Hazards Idenffication

***** Emergency Overview *****
DDT is a white to gray, crystalline solid. Although it has been banned in the U.S. because of its persistence in
the envtonment and potential for bioaccumulation, DDT has not produced toxicity in workers who either
manufactured or used it (even over many yean). However, this tack of toxicity is based on inhalation and
skin absorption. If DDT is ingested" especially in large amounts, central neryous system effects will occur
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human
carcinogen.

Potcntial Health Effects
Primary Entry Routes: Inhalation, ingestion, skin contact.
TargetOrgans: Central neryous system, liver, skin, peripheral nervous system.
Acute Effects
Inhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation.

Eye Exposure to 423 mglritt hr/day for 6 days caused eye irritation-
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent .
involved.Aqueoussolutionsandthepowderorcrystalsarenoteasilyabsorbed.
Ingestion: DDT can cause a variety of central nervous systrem effects if ingested. Large doses generally result in .
vomiting, while smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the lips, tongue,
and face; malaise; headache; sore throat; fatigue; tremors of the head, neck, and eyelids; apprehension; ataxia; and confusion.
Convulsions and paralysis of the hands is possible in severe exposures (if vomiting does not occur). Vital signs are usually
normal, but in severe poisonings, the pulse may be irregular and abnormally slow. Based on animal studies, it is expected that
ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acute poisoning generally
occurs within 24 hr except in the most serious cases.

Carcinogenicity: DDT is considercd a suspectcd human carcinogen by several governmcntal agencies. IARC-2B (possibly
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2
(reasonably anticipated to be a carcinogen: limited human evidence or sufficient animal evidence), EPA-82 (sufficient animal
evidence; inadequate human evidence), and MOSH-X (carcinogen defined without further categorization)

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver.



MSDS No. 155 DDI (Dichlorod r t t G  l I Itrichloroethane) I o/s
ChronicEffects:ThereareconflictingreportsonwhetherornotDDTp.oaui"'
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration,
dermatitis' weakness' convulsions, coma, and death, these effects are not confirmedln humans. iiu"r."n".iis confirmed in
animals' but has not been documenled in humans- These conflicting reporls appear due to the lack of documented chronic
toxicity in workers and data showing that DDT and its metabolites are retained in the body fat for long time periods, thus
providing a basis for the possibiliry of chronic roxicity.

Other: Solvents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than

I rnrra"ao"t Remove exposed person to fresh air and support brea&ing as needed.
I Eve Contact: Do not allow victim to rub or keep_"yes tigtrtty shut. GJntly lift eyelids and flush immediately and continuouslyI  - . .  ^

with flooding amounts of water until transported_to an emcrgency medical facility. Consult a physician immediately.
Skin Contact: Quickly remove conl,aminated clothin& Rinse away any loose rnaterial aad wash exposed area with soap and water.
For reddened or blistered skin, consult a physician. Carcfirlly dispose of contaminated clothing beLuse it *uy pos" u fire hazard.

Ingestion: Never give anything by mouth to an unconscious or convulsing person- Contact a poison control center. Unless thepoison control center advises otherwise, have the conscious and atert person drink I to 2 glasses of wat€r to dilute. Do nor
induce vomiting. Gastric lavage should be performed promptly.

AfterJirct aid, get appro,printe in-plant, paramedic, oicomminity medical suppott.
Notes to Physicians: Effecs may be derayed; keep under observition.
Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological I

I
I

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash
Point is 162 "F (72-2 "c) although the specific vehicle is not identifiei.

Flash Point Metlod: CC
Autoignition Temperature: None reported
LEL: None reported
UEL: None reported
Flammability Classification: Class IIIA Combustible Liquid (varies depending on vehicle)
Extinguishing Media: F9r s-mall fires, use dry chemical, water spray, oiregutar foam. For iarge fires, use
water spray, fog, or regular foam.

unusual Fire or Explosion Hazards: container may explode in heat of fire.
rrazardous combustion Products: chroride fumes andiarbon oxide sases.
Fire'Fighting Instructions: Do not release runoff from fire control -"=tnoar to sewers or waterways. Fight fire from maximum
distance. Stay away from ends of tanks.

Fire-Fighting Equipmene B-ecause fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressuredemand or positive-pressure mode. Structural fire fighters,
protective clothing is not effq,tive-

Genium

Section 6 - Accidental Release Measures
Spilt /Leak Procedures: Notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources.
Cleanup personnel should protect against contamination.

Sm:x-Spills.: -For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any residue. Forsmall
-solution spills, take up with earth, sand, vermiculite, or other absor*nt materi;l and place in suitable cbntain"rs for diiposal.
Large Spills
Containment: Dike far ahead oJ liquid spill for later reclamation or disposal. Do not release into sewen or waterways.

j"s{"rryRequirements: Followapplicable osHAregutations(29cFR 1910.120)., i .:
' ,1 . r ' r

Section 7 - and
HandUng Precautions: U:e non-sparking tools to open containers. Keep dry chemical extinguishers on hand in case of fire.Storage Requirements: Prevent pirysicJaamage to containers. Store in a cool, dry, well-ve"ntilated area away from healignition sources' and incompatibles (Sec. lO). Do not storein aluminum or iron containers.

Section E - E re Controls / Perconal Prnfecfion
Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT.v.entilation: Provide generil or local exhaust ventilation ryitl.t to maintain airborne concentrations below osHA pEL
(Sec' 2)' Local exhaust ventilation is preferred bccause it prevents contaminant dispersion into the work area by controlling it at
16 .ort"6. (103)

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liverand central nervous system.

l:

Ot
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t0t93 DDT (Dichlorodiphenyltrichloroethane MSDS No.I55
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA
with a full facepiece and operated in pressure demand or other positive-pressure mode, or any supplied-air respirator with a full
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA- For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storagc tanks), wear an SCBA. Warning! Air-purifying respirators do
not protect workers in orygen-deficient atmospheres. If respirators are used, OSHA requircs a written respiratory protection
program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber to
prevent prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-
protection regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick{rench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipmenl

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, cspecially before
eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties
Physical State: Solid
Appearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor.
Odor Threshold: 5.0725 mdm3
Vapor hessure: 5.5 x 10{ mm Hg at 68 "F (20 "C)
Formula Weight:354.48
Specific Gravity (H20=l,at4 "C): 0.98 to 0.99
Water Solubility : 0-0012 ppm
OtherSolubilities(gDDT/I00mL): acetone 58,95Vo alcoholZ,benzeneTS,benzyl benzoate 42,carbon tetrachloride45,
chlorobenzene 74, cyclohexanone 116, dibutyl phthalate 33, edichlorobenzene 68, dichlorodifluoromethane 2, dioxane l(X),
ethyl ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75,
peanut oil l l, pine oil 0 to 16, tetralin 61, tributyl phosphate 50, and xylene 60.

Boiling Point: 365 "F (185 'C)

Melting Point: 227 "F (108.3 "C)

Section 10 - Stabili8 and Reactivity
Stability: DDT is stable at room temp€rature in closed containers under normal storage and handling conditions. It biodegrades

very slowly.
Polymerization: Hazardous polymerization does not occur.
Chemical Incompatibilities: Strong oxidizers, atkaline maierials, iron and aluminum salts.
Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.
Ilazardous Decomposition Products: Thermal oxidative decomposition of DDT can produce carbon dioxide.

Section lL- Toxicoloeical Information
Toxicity Data:*

Carcinogenicity: Rat oral, TD1-: 1225 mgkg given for 7 continuous
weeks caused liver tumors.

Mutagenicity: E coli: 15 ;rmoL/L caused DNA damage.

Eye Effects: None reported.

Skin Effeets: None reported.

Acute Oral Effects:
Human, oral, I-D1o: 500 mg/kg caused
convulsions, cardiac arrhythmias, and'
respiratory changes.

Rat, oral, LD56: 87 mg/kg: details not reported

* 
See MOSH, KTECS (193325000), for additional roxicity data-

Section 12 - F,colosical Information
F,cotoxicity: Glass shrimp (Palaemonestes kadiakensis), LC5g =2.3 mc#96 hr at 69.3 

'F (21 "C); Japanesc quail, 2 month old
male, (Coturnix japonica), LD56 = Ml mgkg: bluegill (l-epomis macrochirus), LC5g = 28.7 mcgM36 tv.

CoPytithr O l99l Ctoium Pubti\hinF Crydim. Anv mmftrcirl uE d rrodwix witld dE F$lirtF s tmissim is pn*ribilcd Page



Environmental Degradatronr t

;:ga:::iT":11?:l'"il:HT:',il":$.:ff::T*T-llilyi:"1:":i", l:,e a,mosr 50 hr rrom certain warers rr maybiodegrade when high corcenrations orrequired microbes <n,in",i,i'ii',';;;;;:::":;li.'illj"111T,.]iiijj;it#?*r.",.on land' DDT will adsorb strongly ano shoula not appreciably leach ro groundw:ater. lt may evapora(e (half-life of t& oays)and is subject to photooxidation from soil' DDT muy rigniit.Jniiy uiJ.g."ae in flooded ,oit, o. under anaerobic conditionsprovided high populations of the required microbes are;;;.Edf-rirJ*ngo from2;r;l; y,. In the air" DDT is subjecr roi";::,1ll'TJ:fff#il1;H*?J',1j,t:'frtft*r"?ft".a'iri-^vr iadicars 1est. rrari-iire = z a"ysi w"i ;;il,1

DisposaI:DDTisagoodcandidateforrotarykilno.1liquidinjectionincineration(furnace*,.,,ffi
6oto80?oremovalofDDTfromcontaminitedsoilsntu""ir""ti."Jin 

r0min.bysupercriticar-carbondioxideextraction.
:":|ff:yn!:t 

supplier or a licensed contractor r"; a"rl"i*"""r#"ni"rtonr. Follow applicabte Federal, state, and tocal
container cleaning and Disposal: Triple rinse containers. containers in good condition should be returned to the manufacturerand those that are not reusable should be punctured una tr-rpo.t"Jio-" ,"rup metal facility for recycring, disposal, or burial ina designated landfilt.

Section la - franspffi

Shipping Name: Organochlorine
pesticides, solid toxic, n.o.s.

Shipping Symbols: -
Hazard Class:6.1
ID No; UN276l
Packing Group: Itr
Label: Keep Away From Food
Special Provisions (172.102): _

DOT Transportation Data (49 CFR

Packaging Authorizations
a) Exceptions:173.153
b) Non-bulk packaging: 173.213
c) BuIk packaging: 173.240

172.t0r):

Quantity Limitations
a) Passenger, Aircraff or Railcar: 100 ks
b) Cargo Aircraft Only: 200 kg

Vessel S towage Req uirements
a) Vessel Stowage: A
b) Other:40

Section 15-Regutm

RCRA Hazardous WasteNumber (40 CFR 26|33):IJMI
Listed as a RCRA Hazardous Wasie Classification (40 Cfn ZOt.::)Lisred as a cERCLA H3zar_dou_s_subr""""lqo cr+i:oi.+l p"r'[cRA, sec. 300r; CWA, Sec.9P59LA Reportable ay3ug (ReI I ru io.+iq telSARA Toxic chemi".f1+o ciri tt.6s), i.ioilir,"a
l4l4 EHS @xrremery Hazardou" suurtun".l'(40 cFR 355): Not ristedOSHA Regulations:
Listed as an Air Conrami nant (29 CFR I 9 I 0. I 000, Tabte Z_1, Z_ I _A)

311 (bXa); and CWA, Sec. 302(a)

qgggg4 16 - OtherGformati,on

MSDS No. 155 Itrichloroethane

Refe rences :73 , |o1 '103 , |24 , |26 '127 , |32 ' | 33 ' | 36 '13g , ,o8 , ,53 ' f f i

l ,

pg""9a gy M Gannon, BA
IyTtT{ Hygiene Review ......... pan"v, nipH, cur
Medieal Review ...-... TThobum, MD, MpH

Disclainier: Judgments-3s to the suitability of information herein for &e. purchaser's- purposes are nec€ssally the purchaser,s ,;' responsibility:'Although reasonable 
"ur" 

i* b""" t"T;;l;',rr" p*pr*rion of such i,ir.ir"ti"", Genium pubrishing corporation, extends no warranties, 
Tuko no,"p."r"nl"tions, ana:*zu*;;;;;*;nsibility * to tfr" *"*"cy or suitability of suchinformation for applicatio" tt n" plr"[*"rt intended purpose or foiconsequences of its use.

I
Page 4 of 4
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MSDS No.l77@P
Genium Publishing Corp.

One Genium Plaza
Schenectady, NY I 2304-4690

(518) 377-8854

Material Safety Data Sheet CoUecdon

Malathion

Date of Preparation; 6194

Section L - Chemical Product and Company Identification 44
ProducUChemical Nams Malathion
Chemical Form ula: (CH 30) 2P(S)SCH(COOC2 H5 )CH2 COOC 2H5
CAS No.: l2l-75-5
Synonyms: carbophos; Cythion; O,O-dimethyl dithiophosphate of diethyl mercaptosuccinate; O,O-dimethyl-S-(1,2-

dicarbethoxyethyl) phosphorodithioate; Maldison; mercaptothion
Derivation: Obtained from diethyl maleate and dimethyldithiophosphoric acid. General Use: As an insecticide for the control
of mosquitoes, flies, spiders, animal ectoparasites, and human head and body lice. Vendors: Consult the latest Chemical Week
Buyers' Guide. Q3)

Section 2 - Composition / Information on Ingredients
Malathion, 99.6 Vo vol: technical grade; 25Vo and 50%: wettable powders
Trace Impurities: phosphorothioate and phosphorodithioate; malaoxon (crude grade impurity)

NIOSH REL,.Stun
lGhrTWA: l0 mglm3

OSHA PELs,S,tiz
8-hrTWA :15 mg/m3, total dust

DFG (Germany) MAK
Ceiling: 15 mg/m3, total dust

ACGIH TLYs, Sftrn
TWA: l0 mglm3*

vacated 1989 Final Rule Limit: IDLH Levd

g-hr Twe: lb ;fi:3il; 5ooo mglm3
5 mg/m3, respirable fraction

* Biological Exposure Index fororganophosphorus cholinesterase inhibitors: 70% ofindividual's baseline.

Section 3 - t{azards Identifrcation

***** Emergency Overview *****
Malathion is a colorless (when pure) to light-amber liquid with a skunkJike or garlic odor. It is an
anticholinesterase agent and severe intoxication causes profound pulmonary secretions and respiratory
distress. Take the necessary precautions to prevent any exposure to malathion. It is absorbed through the skin
and may produce systemic effects.

Potential Ileatth Effects
Primary Entry Routes: Inhalation, ingestion, skin absorption-
Target Organs: Respiratory system, liver, blood cholinesterase, gastrointestinal tract, and central nervous and
cardiovascular systems.

Acute Effects
Severe Intoxication by all Routes: Weakness, general t\ritching and paralysis, dizziness, confusion, st'ggering,
slurred speech, sweating, irregular or slow heartbeat, convulsions, breathing may stop, and coma- Inhalation:
Tightness of the chest, wheezing, increased pulmonary secretions, bluish discoloration of skin, small pupils,
aching in and behind eyes, blurred vision, tearing, runny nose, headache, and watering of the mouth. Eye:
Irritation.
Skin: Skin absorption causes sweating and twitching in arca of absorption usually within 15 min to 4 hr- Weak
skin sensitization and dermatitis may occur at high exposures.
Ingestion: Loss of appetite, nausea, vomiting, abdominal cramps, diarrhea within2 hr..

Carcinogedcity: IARC, NTP, and OSHA do not list malathion as a carcinogen. IARC designates malathiol pGroqp 3 (o*. .,,
classifiable as to carcinogeniciry t6 humans). ' :

Medical Conditions Aggravated by Long-Term Exposurc Central nervous system disorders.
ChronicEffects:RepeatedexPosuretomaIathionmaymakeaPersonmoresusceptibletotheeffectsoforganophosphates;
Comments: Malathion is an anticholinesterase agent which sruses the inactivation of lhe enzyme cholinesterase resulting in the
accumulation of acetylcholine at synapses in the neuromuscular system and secretory glands. It is less toxic to humans than
most anticholinesterase agents becausc malathion and its metabolite, malaoxon, are rnetabolized in the liver to an inactive form.
The acute lethal dose is estimated to be somewhat below l-O gkg.

Section 4 - First Aid Measures
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contactz Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an erRergency medical facility. Consult a physician or ophthalmologist
immediately.

Clpyng}ro|994byccnrumPutrh3h'o!cdPoc. l ihAn), f f i . lwdE'rodE.i@wit lut tEF*' tshd,stEdisslorrrohitr i rcd' ,ud!fnBEtothcsu
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Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounrs of warer fo. it f."st f : *-". Td;;hly
wash exposed area with soap and water. Do repeat soap washings. For recldened or blistered skin, consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person- Contact a poison controt i"ni"r. Unless the
poison control center advises otherwise. do nor induce vomiting becau.se of possible early onser of respiratory depression and
seizures. Consider gastric lavage after control ofany seizures.

Aferfint aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Give 5 mg of atropine intravenously. Atropine may induce ventricular fibrillation in the presence of

cyanosis. Repeat the dose of atropine at 5- to lO-minute intervals until signs of atropinization appear (dry, flushed skin,
tachycardia as high as 140 beatVmin, and pupillary dilatation). Repeat th-e dose of atropine if muscariniC symproms appear.
Maintain a mild degree of atropinization for at least 48 hr. Pralidoxime (2-PAM, Protopam) chloride is a c-hofinesterase
reactivator that complernents the action of atropine. For moderate-to-severe cases, give adults I to 2 gintravenously at a rate
not in excess of 5OO mglmin- A second dose of I g is indicated if rnuscle weakness has not been relie-ved, or if it recurs within
2O min. Pralidoxime chloride is ineffective after aging has occurred. Morphine, aminophyline, and phenothiazines are
contraindicated. Depression in red blood cell cholinesterase in excess of 5OVo activity is generally associated with severe
syrnptoms. Correlation between cholinesterase levels and clinical effects in milder poisoiings may be poor. Individuals
homozygous for the CHE gene display a defective serum butyrylcholinesterase und 

"r" 
partftutarly vuinerable to poisoning by

organophosphorus insecticides.
Special Precautions/Procedures: Emergency personnel should protect against exposure when rescuing victims.

Section 5 - Fire-Fightiqg\rleasures
Flash Point: >325 'F (>163 "C)
Flash Point Method: OC
Autoignition Temperature: None reported.
LEL: None reported.
UEL: None reported-

Genium

Flammability Classification: Class IIIB Combustible Liquid, but may be diffirculr ro ignite-
Extinguishing Media: Small fires: use dry chemical or carbon dioxide. Large fires: usi water spray or foam.
unusual Fire or Explosion Hazards: containers may explode in the heat oi fi.e-
Hazardous Combustion Products: Sulfur dioxide, phosphoric acid, phosphorus oxides, and carbon monoxide.
Fire-Fighting fnstructions: If feasible and without undue risk, move-containers from fire hazard area Otherwisq cool fire -
exposed containers with water spray until well after fire is extinguished- Do not release runoff from fire control methods to
sewers or waterways.

Fire-Fighting Equipmenh_Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a fr1ll flce{ece operated in pressure-demand or poiltiu"-pr"rsure mode. Structural firefighten'
protective clothing is nol effective. Wear chemically protective clothingipecificatly recommended by the1n*uiu"tur"..
Decontaminate equipment and clothing with a chlorine bleach solution.

Section 6 - Accidentai nelease wteasures
SpitI/LeakProcedures:Notifysafetypersonne|of|argespi||s,evacuateallunneces,**,,ffi

ventilation' and remove all heat and ignition sogces. Cleanup personnel should proteciuguinrt e"poiure. Fully-encapsulating,
vapor-protective clothing (polycarbonate, butyl rubber, PVC, nitrite, Neoprene) is recomirended.

Small Spills: Take up with sand or noncombustible absorbent material and place into conrainers for larer disposal. For dry spills,
scoop up with a clean shovel and place into a clean, dry container for disposal.

Large Spills
Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or waterways.
Cleanup: Decontaminate equipment and surfaces wittr an alkaline solution (5% sodium hydroxide).
Regulatory Requirements: Follow appricable osHA regulations (29 cFR 1910.120).

lqcdon 7 - Handling and Storage'

_recciving, or transferring operations in production and stoiale areas.
Vcntilatio-n: Provide general or local exiraust ventilation ryr6ms to maintain airborne concentrations below OSHA pELs ](Sec' 2)' Local exhaust ventilation is preferred because it prevents con[aminant dispersion into the work area by contrfiing it at Iits source.(I03) r------ ' " '  -""-"""'e " - ' 

I
Administrative Controls: Provide preplacement and periodic medical exam with emphasis on the respiratory system, liver, and Iblood cholinesterase levels. Biological Exposure Indix (BEI): cholinesterase activity in red blood cells (timing ir air"."iionLil Iis 707o of individual's baseline. Background levels are included in the BEI value. Consider precluding from exposure ,ioi. 

*'' 
I

MSDS No. 177 Malathion 6/94

l :

l :

I
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I
individuats whose red blood cell cholinesterase falls to or below 40% of the preex,posure baseline until the activity retums to

within ly7o of thepreexposure baseline. Respiratory Protection: Seek professional advice prior to respirator selection and

use. Follow OSHA ,"rpirutot regulations (29 bFR 1910.134) and, if necessary, wear a MSHAAIIOSH-approved respirator.

Select respirator based on is suitability to provide adequate worker protection for given working condit'ions, level of airborne

contamination, and presence of sufficilnt oxygen. Forioncentrations< l0O mg/m3,wear any-supplied-air respirator' any

SCBA, or any chemical carrridge respirator with organic vapor cartridge(s) in combination with a dust' mist, and fume filter-

For concentrations < 250 ̂ ClrF , wear any supplied-air respirator operated in a continuous-flow mode; or any powered' air-

purifying respirator with orlanic vapor cartridge(s) in combination with a dust" mist, and fume filter. For concentrations < 500
'^gr;l 

,i.".'uny self-contai-ned breathing 
"pp"*tur 

with a full facepiece or any supplied-air respirator with a full facepiece or

ariy chemical cartridge rcspirator with a iuf iacepiece and organic vapor cartridge(s) in combination with a high-efficiency

particulate filter; or any air-purifying, full-facepiece respirator (gas mask) with a chin-sryle, front- or back-mounted organic

vapor canister having 
" 

t igtr--"mil"ncy particuiate filter; or any powered, air-purifying respirator with a tight-fitting facepiece

ani organic 
"rpor 

cit idg"tt) in combination with a high-effii;ency particulate filter; or any supplied-air respirator.that has a

tight-fitting facepiece *di"op"rut"d in a continuous-flow mode. For concentrationsS 5ffi0 mg/mr'.wear:tny supplied-air

ripirutor Jperutid it 
" 

pr"ssuie-demand or other positive-pressure mode. For emergency or nonroutine operations (cleaning

spiits, reacfu vessels, oi sto*g" tanks), wear an SCBA- Warning! Air-purifying respirators do not protect workers in orygen'

deft.cient atmospheres.lf respiiators are used, OSHA requires a written respirarorl prorcction Program that includes at least:

medicat certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection' cleaning, and

convenient, sanitary storage;;as. Protective ClothinglBquipmenr Wear chemically protective gloves' boo8, aprons' and

gauntlets to prevent prolonged or repeated skin contact. Whole-body coveralls and chemically protective footwear are

iecommended. Wear protective 
"y"gtuss"" 

or chemical safety, splash-proof goggles and face shields (8 inch minimum) per

OSHA eye- and face-protection rigil"tionr (29 CFR 1910.133).-Contact lenses are not eye protcctive devices. Appropriate eye

protection rnust be worn instead of, or in conjunction with contact lenses. Safety Stations: Make emergency eyewash stations'

safety/quickdrcnch showers, and washing facilities available in work area. Contaminated Equipmenh Separate contaminated

work clothes from street clothes. I-aunder before reuse. Remove this material from your shoes and clean personal protective

equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material'

especiatty before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Che
Physical State: Liquid
Appearance and Odor: Colorless (when pure) to light
amber with a skunklike or garlic odor

Odor Threshold: 13.5 mdm3
Vapor Pressure: 1.25 x l0 a mm Hg at 68 'F (20 "C);

4 x lO5 at 86" F (30 "C)
Formula Weight:330.36
Density (If2O=1, at 4'C): l-23 at77 "F Q5 "C)
lVaterSolubility: Slightly soluble; 145 ppm at20"C

Other Solubilities: Alcohols, esters, ketones, ethers'
vegetable oils, benzene, hexane, aromatic and alkylated
aromatic hydrocarbons; limited solubility in paraffin
hydroca$ons

Boiling Point: 140 'F (60 "C); decomposes
Freezing/lVIelting Point: 37.2 "F Q.9 "C)

Refraction Index: 1.4960 atz0"AD
SurfaceTensionz 37.1dynes/cm at 75 "F Q4"C\
Octanol/Water Partition Coeflicient: Log Kow=236

Section 10 - Stability and Reactivrly
Stability: Malathion is stable in an aqueous solution buffered to pH 5.26. Polymerization: Hazardous polymerization cannot

occur. Chemical Incompatibilitiesi Corrodes iron, steel, tin plate, lead and copper; will attack some forms of plastics. rubber'

and coatings; and is also incompatible with strong oxidizers, magnesium, and alkaline pesticides. Conditions to Avoid: Avoid

heat and ifriition sources and incompatibles. Hazardous Decomposition hoducts: Thermal oxidative decomposition of

malathiorican produce sulfurdioxide, phosphoric acid, carbon monoxide, and phospho-rus oxides' Malathion may isomerise at

high temperatunes and form the more 6xic isomalathion- It starts to decompose at 140 
'F (60 'C) and at > 212"F (> 100 "C) it

decomposes explosively.

Section 11- Toxicological Iqfolpqqtig4
I ,.. .. . ' .' r-ii;.,, ,,n..,. . ,. : , ,

Acute Inhalation Effects:
Rat" inhalation, LC56: M(ffi pglm3 14 W

Acute Effects:
Woman, oral, LD6: 246mgkgcaused blood pressure lowering not characteristic in autonomic section, chronic pulmonary

edema, and dermatitis-
Man, oral, LD6: 471 mgkgcaused coma, blood pressure lowering not characteristic in autonomic section, and shortness of

brcath.
Rat, oral, LD5g: 290 mgkg
Rat" skin, LD5g: > +qq4 mglkg

6194 Malathion MSDS No. 177
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MSDS No. 177

Rat, oral, 283 mg/kg administered ro the female during 9 days
of pregnancy caused specific developmental abnormalities of
the urogenital system.

" See NIOSH, RTECS (WM8400000), for addirionat roxicity data.

Genetic Effects:
Human, lymphocyte: 7O mglLcaused DNA inhibit ion.
Human, fibroblast: 5 mg/L caused sister chromatid
exchange.

Sggllqn 12 - Bcological Information
Ecotoxicity: Bluegill' fresh water' TLm' 96 hr: 0.09 ppm; Marine crusraceae, 96 hr: 0.033-0.0g3 ppm. waterfowl, LD-56: I4g5

llYY;,f_r.IfTj::T?l *,:'-1"*ff:j.fg^.1": T::,l1l"d 911he reRoled sorubirity of r45 ppm ar z0 "C, vaporpressureor4 rlo-5 mm Hg at 30 "C, and a Henry's law constant or r.2 ̂ ro7 ur,.il"i;;i. il;i;ilffi1iffi;liXr};Jlifl#:x';
water' malathion is subject to biodegradation and photodegradation at the surface and it may moderately absorb to sediment, bulwill not be expected to bioconcentrate in aquatic organismi- volatilizarion from water shouid not be animportu't f*" pr*"r".Hydrolysis in water ma,r 

!e 
an important fate proceis based on reported halflife range of 0.2 weeks at pH g,0 to 21 weeks atpH 6'0' Products of hydrolysis include malaoion; malathion, alpha and beta monoacid; o,o-dimethyl phosphorodithionic acid;diethyl fumarate; diethyl thiomalate; and o'o-dimethyl phosphorothionic acid. Iron catalyzeshydrolysis and humic subsrancesaccelerate photolysis' Persistence of malathion in watlr irom 4 rivers ranged from 52vo rtiti p."r"nt after l l days to zlvo after14 days' Biodegradation may be an important fate process, especially in soils at pH <7 where the rate of hydrolysis may be slowrelative to the rate of biodegradation. The major metabolite in soil is malathion beta monoacid. Soil Absorption/lVlobility:Malathion will moderately bind to the soil and it will be su.bject to significant biodegradation and hydrolysis. Leaching is aviable route of transport in soil- Absolption is t!e- 

!es-t in-higi organii conrent, enhanced by the presence of metallic clays. Thehalf-life in soil: 4 to average 6 days. Aaalytical Method: 6pa itenou 8I4l is a gas chroma tographicmethod used rodetermine malathion in ground water, soil, and non-water miscible waste.

Section 13 - Considerations
Disposal: Incinerate with flammable solvent in a furnace equipped with an afterburner and scrubber (permit-appro""d f"ilitylwastewater treatrnent technology: biological treatment and riverse osmosis. contact your supplier or a licensed contractor fordetailed recommendations- Follow applicable Federal, state, and local regulations. contain#cleaning and Disposal: Triplerinse containers and dispose of wasti water as you would dispose of malathion unless it can be used for diluent-

Section t4 - T rt fnformation
DOT Transportation Data (49 CFR 172.101):

Shipping Name : Organophosphorus
pesticides, liquid, toxic, n-o.s-

Shipping Symbols:
Hazard Class:6.1
ID No.: UN3018
Packing Group: I
Label: POISON
Special Provisions (17 2.102): N7 6, T4Z

Packaging Authorizations
a) Exceptions: None
b) Non-bulk Packaging: t73.2}l
c) Bulk Packaging: 173.243

Quantity Limitations
a) Passenger, Aircraf! or Railcar:
b) Cargo Aircraft Only: 30 L

Vessel Stowage Requirements
a) Vessel Stowage: B
b) Other:40

Section 15 - Resula fnformation
EPA Regulations:
RCRA Hazardous Waste (40 CFR 261.33): Not lisred*
Listed as a GERCLA Hazardous subsrance (40 cFR 302.4) per cwA, Sec. 3 r r (bx4)
gElcll Reportable Quantity (R0, l00lb (a5.a kg)
SARA Toxic Chemical (40 CFR 372.65): Nor lisred
l$1lHS (Extremely Hazardous Substance) (40 CFR 355): Not listed
OSIIA Regulations:
Listed as an Air con[aminanr (29 cFR r 9 r 0. r 000, T abre z- r, z- | - A)* Malathion may be classified as a RCRA Hazardous waste, characteristic of corrosivity, because it corrodes steel. see 4{, criR 26l-22forspecific criteria.

Section 16 - Other Information
R e f e r e n c e s : 2 6 ' 7 3 , l o 0 ' l 0 l , | 0 3 ' | 2 4 , 1 3 2 , | 3 6 , l 3 9 ' l 4 0 , l 4 8 , l 5 3 , | 6 4 , | 6 7 , | 6 8 , | 7 4 , ' ' ' m

*H*:t,.,y'^y^"11 T lll=lld nvgene tie"ie* 
'-rir"tlngrora, 

phD, crH Medicar Review JBrcnr. MD. phDDisclaimer: Judgments as to the suitabitity oiniormation herein for the purchaser,s purposes ;:]!}ffii',f"T*"ilHrt'rt"responsibility' Although reasonable care has been taken in the preparation of such information, Genium publishing corporationextends no warranties' makes no representations, and assumes no iesponsibility as to the accuracy or suitability of suchinformation for application to the purchaser's intended purpose or for consequences of its use.

Malathion
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rans and chlorinated naphthalencs as contaminants

Material SaJety Data Sheets Loltectwn:

Sheet No.683
Polychlorinated Biphenyls (PCBs)

il 
hYdrocarbons with a

iip*riii iJ.* trJ. u-nr"i" i-uciii'conric.r"i uy a sinlrc i-c t4) in wtrich any or all of thc hydrogen atons have becn

rcolaccd bv chlorine commercial pcBs are mixtfes 
"iJtrran"r"a 

tiphcnyl isomcrs with varying dcgrccs of chlorinatiott-

i;[ffi;id;#;it ilil;i;;t,"" "iui-pt*"yl 
*irr, -tior"r* "i,t".rtie.in 

the prcsence of a catalvsr such as fcrric
chtoride or iron filings. Exccp for limircd research 

".a 
a"""fJp"t"t applications. PCBs havc not been produced in the US

since 197?. When large quaniities of PCB. *rr" *-uf""tur"d in rfre 03, rhcy wcre marketed under thc tradename Aroclor

(Monsanto) and werc cha6terizcd by four digir no-b"o. Th" first two digits indicating biphenyls (lel riphenyls (54)' or

both (25. rl4); the tasr two digits indicating ttc w€ighi ;;:t of chlorine. fuBs'thermal stability' nonflammability, and

high dielcctric capabiliry maie thcm very-uscful illfeiGcaf equipment.formerly used as additives in hydraulic fluirls' heat

tnansfer systems, lubricanrs, cunintoirs,'printcfs ink;:firc rctardants, asphalt' brake linings. automobilc body sealants'

pf*ti"i-h, adhesives, syntirctic ru-UUe., ilo- tit",'*"" 
"it*d"o, 

deduiting agenrs. Pesticide extendcrs' and carbonless

lpJu"ini p.p"r. nCbi are still usad in certain existing 9l"9rti9 capacitdrs and transformers that require cnhanced

ctLtricat froteirion to avoid hcating from $stain€d elcctric faults'
dA;;D.fic".tio*, CAS No. l3i1313.Aroclor, ctop-tren,-Ctrtorcxtol, chtorinatcd biphenyls. chlorinateddiphenyl'

chtorinarcd diphenylenc, chloro biphenyr, crrrorqu-ti-fityr, oyr*ot, Fenclor' Inerteen. Kaneclor' Montar' Noflamol'

Phenoclor. Biatene, Pyranot' Santotherrn" Sovol' Therminol FR-l

R I
l 4
s 3 *
K I
* Skin
absorption

NI?A

,<or
( e Y o )

HMIS
H 2 +
F I
R O
PPEt
t Scc.8
t €hmnic
Effccts

cautions: FCBs are potent liver toxins that may be absorbed rlrough skin. Potentialty, chronic or delayed toxicity is significant becausc PCBs

accumulate in f-atty tissue and may rcarcnably u" -tl"ip"t"a to be_iarcinogens- PCBJ are a bioaccumulativc environmental hazard- when

burne4 decomposition produca rnay be nrorc hazar&us than the PCBs'

Lim

1991 OSEA PELS, Skin
S-t" TWA tcttl"to.iiph*Vl, 42% chloine): I mgftn:
Lil;TwA iaht;r"di'ptt""il, s+* ctrtorine): 0s mynP

1991t DFG (Gcrmany) MAII Danger of Cutaneous Absorption
TWA (Ctrlorodifinnyl,42% &lorine):0-l pPrn (l mg/rP)-
Cateeory ltr: Substarices with systemic effects' onset of effect > 2 hr-'

haiT-li-fe > shift length (strongly cumulative)
Short-tcrnr lrve} I ppnt, 30 mi;' average vatue' I per shift

TWA (Ctrlorodiphenyl54% cNorine):0.05 ppm (05 mglm)
C.atszory ltr: (sec above)
Strori'-teim f.evel: 0.5 ppm, 30 min., average value, I per shift

Boiling Pointz 6447O7'F (34G375 'C)

Mdting Point: 42%: -2.2 7 (- 19' C); 54%; 14 T-(- 1 0'C)
Vapor-Prtssure: I mm Hg at tOO'F(38'C); t0{ to lO-trmm at 20'C
MolecularlVeighh 188.7 to 398.5

. Thcsc guidctincs offcr reasoiably good prorcction against systcmic intoxication..but may nol guarantcc that chlomacDc won I occ.l|r'

t S€c M|SH, SECS 61al350000), for additional rcproductive, tumorigcnic. and toxicity data'

3. Physical

l9E$E6 Toxicity Data*
Rag oral Tp: ti:O mg/kg administqed intermittendy for 25

weeks oroduced liver tumors.
Mammal, oral" TD1-: 325 mg/kg addtinist€{€d to fcmalc for

fO o"r'i pri"i b fiadns anii 6n trc ls to tbc 36tb &y of
g".t"doti pmduced effLts on newbqn(stiltbfuth; hrcbirtb
index viabilig index).

l99ONIOSIIREL
i'!le tCtU"-Apt * yl, 42% ctrluine): 0-00 I mg/m3.
nfa (Ctrtorodiitrcnyt, S+* ctrtorine): 0-001 mg/d

l9:rl93 ACGIB TLVs, Skin *
1\tAicht"r"dipb"tyl, 42% dncxirc): I mglrP -
TWA (Chlorodiphenyl, 54% chtorine): 0.5 mglm'

Soecilic Gravitv: 1.3 to l-8 at10'C
W"t"tSotuuiti6,: Low solubiliry (0.007 to 5{ n.elL)..
OtherSotubiliti-es: Most common organic solvenl5' oils' and Ia6;

E"firg"i"hirg M.dl", u* cxtinguishing -"oi" rotf,6GGT",,*o*aing nrr u* ary chemicat, fiuni' ca$on'{io"r*-(99?: d watcr {T ay'-'"i- i
watcr spray may bc ineffective. Usc warcr spray t" 

"*l-n**ipor"a "ontin"ri-*-tr.*irot "o. 
* noticattet PCBs with high-picitrirc wa!cr'"'.' '

st'eams. un's'al trIre or Explociron lrazards: combustion proaucrs (hyarogen cha;ac, phlngenc' wlfri'"ilatJarir;*t?"t*' t'a. ntftt;l. .
arc nrore hazardous rhan rhc PCBs thcmsclr"s- SpeJJft.ohgf,A"g n 

"e{'irres: 
B*tlT firc rmy pr.oducc,g1" Hil1!1o:q}"-"i;

products, wear a sclf-containcd brcathing apparatus (scBA) with a firll racepiccc opemtca ln prcssuicicmand or positive-Pr€sslrc modc' Ap

proach fire fmm upwind ro avoid highly roxic deconip*irion producrs. st"riruor fircfigtrtc/jprototi"c ciothing t"itt ptotia" fimitcd ga4;tion'

Do not rcleasc nrnoff from lire condol 
-nrcthods 

ro sci.rcrs or tiratcnvays. Dikc for later disposal'

slightly soluble in glycerol and glycols-

Appearance and odor: pCBs vary from mobile oity liquids to whitc crystaltinc solids and hard non-crystalline resins' depending uPon

chlorine content.
. Physical and chcmical popcrtics vary widcly according to &grcc and to thc position of chlorination'

Section 4.. Fire and Data

. Flash poinrs shown rrc a rangc for various PCBs. Somc fofms do not havc flash poinB.

Section 5. Reactivif Data =:::: , i
ation when."poiJ to suntigbt or UV(spcctral rcgton

above 290 nanorncrcrs). rrazardols pol rylrcir tion;;;;. -crr.i"ti""l incompatibilities: PCBs arc chemically incrt and rcsistant to

oxidation, *ids. and bascs. Conditibns trg Avoid: Avoid hcat and ignitio^n so'urccs.

IrazardosDnoducrsof Dccompocttion:Thcrrmt"ral"t*-accorriposiaon tiiiirzoz'F(60c65o'c)lof PCBs9""Pt4?*.lighlvroxic
&rivatives, irrctuding potychlorinate/ dibcnzopara-dioxins (pcDDsl. polychlorinara aiucnzorurant rpcrjhtl [ia-iJ" tttrtia"l pti* gd'c snd

Section 1. Material

tion T"mp"rrture: 464'F (240Flash Poin& 286385 'F (l4l-t96'C) OC*

rda a--i,'m hrhlirhinr c.wil,6 Anv c.mffrr.l R tr ffi,;- *uro" dE rx'Hith'/t Fmisim it Fr*ribirdl



No 6u3 h lor rna led  B iphen s (PCBs) 9/92
Section 6. Heatth H-aIFE

|Csrcinogenicity:Thcro*9fAil 
f'=ffi

animal data) and NTP anti3illca.grcin"g"n. t".iii""ry. sr--r'v-Jiil:k , rcd^;;-;il;*#if1s (ha( can be absorbcd ttnoughunbrokcn skin in toxic amounts *ith;i i;;;iltfi*" or irrira(ion. rca, h"r. row 2gg1q fo19y. uui ."n ,..u,nurare. in fany rissue and scvereiffi:HHe%'ifi':l*ffii::.;:$;.+;;i;lx$ 
i;il,l,,-,i1,*ru fiHl;,T,g,"j:."T.-.: more ,oxic rh.io,r.-ition on tr,.

#ffi trn#zu,":,#]+"#"S*.t**,il*llfr*iiiifliHL*'J'fr,T:;'"l:fl,i;;ffi38i'#ffi'#effii#g'.::lf#t*"!"tl#;;1,W;i"i1fr-#['.$p'ffi;f'"'| rcspiratorv lract' Intensc 
?l:-:lp".rry r" trilt *Lnrarrons may rcs-urr in eye, rung, and riveiiniury. ,i-9g: 

t9'*i i#,'fi*a and uppcrincrcascd blood pressurc. fatigue, w_eighr bs;ja;;;cc, edema and abdominal.pain. cogniri.,r., n"i,-u.r,{lj:lj::ff*q ililil,i;.4 vomiting.mcmorv loss have also bcen tt"" 
"ft"r-;;;i;6t'.: ch-"i" rft""tli'hi*"t * exposurc to pcBs 

"* 
:::^t-Tq 

prv"t.r""roi iili"irmenr anddrvness, rhickening and darkeninj.rin" 'ii"-ljii,tl.j:,,:,..r!:;-e""ili!;,ii!".i*..i;;;j;;;#;:::..#?:l::$#J#i*ii[i_;"
Sastroan(estinal disturbanc,,;iffi$qrffi 

ii,,:#:.'ry*nnn#l:'Jf tffi l#'H:r;'*fffi il:mi:*]"*,ui#:J:,*;ffijrill,:;Tf .,v...e vrv.&.^rs. Lanceri pnmanry river, is also a possiblerrisriior

frItrifl"rHil3:,ffi"i:,:#1il;'",TiJ'df,ir:tr"!:Hl:HhflillTr evs yrh medicar or (oli_v9.,lr,riyrar) initiary may remove pcBlransported to an emergen(amorin,sorwarcr?;.-r;{",J.:!i,:]S41{#s,n'gtJ#ffi##:#ff*f##}}]{,i']i::S,,1f;,ilr*i;1ix"H#,
organic solvenb to clean tt'" tu"' not Ja!*t'offisrcr"asu* Io*"li'" piryii"i-. rnharation: p"-ou.tl:3: or r"r""irv." frai[;.iJiiPbrcathing as needed. Ingesr
Never pive anvrhinc n";.,T,?l;^ti3-"j1^cases, accidentd nco irig"r'ti*'*iiiliJi be recosnized rrnrir rnno .:,:!:t^1,ft*n to fresh air and supportr:xll*trrly;*#;*gs***j*t*a:i##*ik:ryiH+i#Hiq*3x#:;ifr #,*'d;jtri.
t'fiiffiti"E!*W:'+-containers ror ratcr dispoi* [i lT_r"..'pirri Jir" # "r'."a ; ,iir;, lJ'];il]#:i:##i:i,:ffif,Hr?tS'Jil1l;frl#.f;ffi_-.
Ar;giTl,"?lyl::fuJ{ITTnfr*'1cu, t.""i*n shown to bioconcenti',:":fl"-qHry*,f.]p.:E
Irer0'r20)' Environm'entarr**i"'ti'ric'*-":uffifi;0,'.1';l"str'#,ij[:ffit"i:iuql!frfd'##[illffitf$*
O-Tl 8 ppn/96 hr. Mallard

$q.'*#xor*i*Ttr#*H* *,ovcr tirrc may be signifidn. Oirp"*f , ippfu"J pC

ffi ru{*Ir'm$M,Tt#S"#ff ffi *ff'il,"Jt;;;;a;ft ft:;";i?';y"'Xlls:t'#:ffi:m*,;r",
EPA Designatiom
RCRA Hazardous Waste (40 CFR 261.33): Not listedsARA Exuemelv Haz:rdous syb:BT!"_(40cFR 355): Not listed 9.sH4 Designations

H$$::mi.1;:"9:::*SLdi?i.'utrj"_^'' "'* Listcd asintiEln"t"-in-, (2e cFR rer0.r00o.rabre
;;;,.fi:':1tr#ez-'-A,auldWl(a)l

Goggtes: *-t
contact lens use in industrl

#["ffi'ffiirif#l;'rtrjT,:d'x''fi]# rffi"ffil;,xi*"ff,..f iffiffiff;fi1;ruffiffilfiiffi:tr:::'."j'fffihxf":r;'**::,**:l;,m"g;"ffiq*fft1}tx1"fr;i"$:ffi;J":,
I upon the situation' Foi em-ergencv o'non-uti*lE-d-"*^i;ffi;; ;futj4:g:i*r;. #;;di"?k;. *.* * sCne. ri,arnrn{ fir-lourihins reseirators do no! p,13tlt *"1*"1i i^'-oifi"n aq"ir* otrirlh"rLs.{:j*T:: ar. 

"Ji6sria pquircs a wriften .opira,ory prot""_lilTi#ffi "t*i#:il:f "Tsi"d"Tff #.pmti,f$,$:'*1ffi ***.::m.g!.T:["jrTri,;1,*g.;,.3;,*,#:m:r3i**iJn*l*#*]"k#mn'ag[mi,ru:$ijs;J:lljl*r;r:"ie,ci;;;i#'r#a",uu,,
mr*l'#m:r4r.1i1,1$*vsr',:ii';1i:I'fl 1l.:l*#j:n.Tl:i[i+fi*,**
$T#ilffi53'i":H#*:.:i**l+i;:$S:l;.Xmn"*?t'thcreis""-di;;;';.tubyhundryp",*n*i.i",prco,"nt
i:lltrl^Eni:i:1"-'" *o.r "J^,=.'Hir; ilffi;llif,Tffff;,:?T:I""-Hl"T:::1,rT.T reql s!6es "na *irJ-Fpl*bo--".*

ltrc toiler, or applying cosmetrcs. soodpersonirhvgiene"-rrc."ii'!tr,i'ffi #r,.{;,.#i',fis:,:ff i?r?1"?"?:m*f;

I t

ffiffiHflHffH*:,:dt'
conccnt-ations at the lbwest
acccss to FCB work arr< ,^q::_,111_l9"el. Administrat"" Cf,n-t-"of,, iiiJr#_ororr* of rrn .,r.,-_- L^-,^L -..;:xirrtrff ;:tr':xreffi**E:r"*r;ffi Ug";:l}:*#ffi 

.:jHi#ffi{nfi 
trtF.Tt:"#;rfl L,

lHf;ffir#"tx[H.'fii*,['$:# ffi; [H;:.'"'ii5li il''iiil#rtrs on rhe rerus. Kccp nreo,car ,Ecords ror the entirc ren'h or'urProyrDcil and tor thc following 3O 'm. 
'v I vD' w'6'ssr lx'ssro|e crrecls on the fetus. Kcep rncdicat recordJf;ttre-;;l;',ength of
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Radioactive Material Safety Data Sheet

Thb data sheet presents information on radioisotopes only.
f--i"t"rm.tl"" 5n cnemical compounds incorporailng trb raOlonuOiOe, see the relevant Material Safety Data Sheet'

Strontium-90

P art 1 -,,Radioactive d/laterial ldentifi cation

Common Names: Strontium-9O GhemicalSymbol:

Atomic Number: 38 Mass Number:

Chemical Form: Strontium metal Physical Form:

Sr-90 or sSr

90 (52 neutrons)

A strontium compound incorporated
on a ceramic insert or rolled silver
foil.

Part 2 - Radiation Gharacteristics

Physical half-life: 28.6 Years Specific Activity (GBq/g): 5,050

Principle
Emissions

=Max

fteV)

'eff

(keV)
Dose Rate

(mSvlh/GBo at 1 m)
Shielding Required

Beta* (F) 546
2,283

(100%)
(ee.e%f

196
935

9.65"'"

Gamma (y) /
X-Ravs

Alpha (cr)

Neutron (n)

is present, may
Note: Only emissions with abundance greater than 109o are shorrn-
. The Heaifth physie and Radiotogicat Heafth Handtuk,Sdnba, Inc., Revised Edition, '1992
o fnis Ueta is pr5dued by tre ytfi-um-9O progeny, wh&*r quickly comes into equilibrium with the strontium parent.
' Total dose produced by stontiurn-90 in equilibrium with the yttrium-9O progeny.

Progeny: Yttrium-90 (Yt-90) {half-life: 64.4 hours; decay progeny: zirconium-90 (Zn-90)}

P36 Jr:,D€tCetion aid Measurement

Methods of detection (in order of preference)

1. A radiation survey meter equipped with a thin-window, energy-compensated Geiger Mueller
detector.

2. A radiation contamination monitor equipped with a Geiger Mueller pancake detector.



3. A radiation survey meter equipped with a plastic scintillator detector.

Dosimetry

Whofe Body tr Skin V Extremity V Neutron n

Internal: Sealed sources pose no internaf radiation hazard. However, in the evenl of loss
of containment by the sealed source, all precautions should be taken to prevent
inhalation or ingestion of the material.

Critical Organ(s): Bone tissues

Annuaf dose limits: Non-nuclear energy workers: l mSv per year

Nuclear energy workers: a) 50 mSv in one year

b) 100 mSv total over five years

Pregnant nuclear energy workers: 4 msv over the balance of the pregnancy

Part 4 - Preventive Measures

Always use the principles of time, distance and shietding to minimize dose

Eng ineer ingCont ro |s :Sea|edrad ioac t ivesourcesused in
within a protective source housing to minimize radiation dose and to protect
the source capsule from damage.

Personal Protective Equipment (for normal handling of unseated soures onty. Alwayswear disposable gloves, safetyg/asses, personal protedive equipment and ctothing as ap-propriate to the material hlzndled)
No special PPE required.

SpecialStorageRequirements: None

Par tS-Cont ro tLeve ls

Oral lngestion Inhalation
ALI ftBq) ALI (kBq) DAC (Bq/ml)

1 . 1  1 0 740 2..96 x 1O-7

Exemption Quantity (Ee): 10,000 Bq



Part 6 - Non-Radiological Hazards

None identified at this time.

OSHA Permissible Exposure Limit (PEL)
No limits set at this time

Part7 - EmergencY Procedures

The following is a guide for frrst responders. The following gcliols, inctuding remediation, should be canied oul by qualified

individuats./n cases where life-threatening injury ha" *"irrt"J.rrittreattie iniury' ssond deal with personal deontamination'

Personal Decontamination Techniques

. Wash well with soap and water and monitor skin

. Do not abrade skin, only blot dry

. Decontamination of clothing and surfaces are covered under operating and emergency

procedures

Spi l l  and Leak Control
. Alert everyone in the area
. Confine the problem or emergency (includes the use of absorbent material)

. Clear area

. Summon Aid

Damage to Sealed Radioactive Source Holder

. E v a c u a t e t h e i m m e d i a t e v i c i n i t y a r o u n d t h e s o u r c e h o | d e r
o Place a barrier at a safe distance from the source holder (min- 5 meters)

. ldentify area as a radiation hazard

. Contact emergency number posted on local warning sign

Suggested Emergency Protective Equipment

. Gloves
r Footwear Covers
. Safety Glasses
. Outer layer or easily removed protective clothing (as situation requires)

Revision Date:

This information was compiled bY:

December 17,2001

Stuart Hunt & Associates Ltd.
20 Raybom Crescent
St. Albert, Afberta
T8N 5C1
Phone: (780) 458-0291 or (S00) 6614591
Fax: (780) 459-0746
Web site: www.stuarthunt.com



Radioactive Material Safety Data Sheet

This data sheet presents informalion on radioisotopes only.
For information on chemical compounds incorporaijng his radionudide, see the relevant Material Safety Data Sheet

Cesium-137

Part 1 - Radioactive Material ldentification

Common Names: Cesium-137 Chemical Symbol:

Atomic Number: 55 Mass Number:

Chemical Form: Cesium chloride Physical Form:

Cs-137 or tttcs

137 (82 neutrons)

A pellet of cesium ceramic housed
in a welded stainless steel

Part2 - Radiation Characteristics

Physicaf half-life: 30.22 years Specific ActivitY (GBq/g): 3,220

ceO' SneHing maY be required'
Note: Only emissions with abundance greater than lolo are shown.
a The Heafth Physics and Radiological Health Handbook,Santra, lnc., Revised Edition' 1992

Progeny: Barium-137m (Ba-137m)

Principle
Emissions

Max
(keV)

-eff

(keV)
Dose Rate

(gSv/h/GBq at {m)
Shielding Required

Beta" (B) 511 (e4 .6%) 157

Gamma (y) /
X-Ravs

662 (89.e%) 103' HVL Lead: 0.65 cm

Alpha (a)

Neutron (n)

Part 3 - Detection and Measurement

Methods of detection (in order of preference)

1. A radiation survey meter equipped with an energy-compensated Geiger Mueller detector

2. lon chamber survey meter - tends to be less sensitive than a Geiger Mueller survey meter but is
able to respond more precisely in higher radiation fields-

3. Gamma scintillation detector - very sensitive but is also energy dependent. Must be calibrated for
Cs-137 before it can be used for dose assessment surveys.



Dosimetry

Internal: Sealed sources pose no intemal radiation hazard. However, in the event of loss
of containment by the sealed source, all precautions should be taken to prevent
inhalation or ingestion of the material.

Critical Organ(s): None known at this tirne.

Annuaf dose limits: Non-nuclear energy workers: l mSv per year

Nuclear energy workers: a) 50 mSv in one year

b) 10O mSv total over five years

Pregnant nuclear energy workers: 4 msv over the balance of the pregnancy

Whole Body v tr Extremity tr Neutron tr

Always use the principles of time, distance and shietding to minimize dose

ParX."6-.= Non.Radiological FJazar:ds

t;

Part 4 - Preventive Measures

Engineering Controls: Sealed radioiiilve sources used
within a protective source housing to minimize radiation dose and to piotect
the source capsule from damage.

Personaf Protective Equipment (for normir tnndring of unseared sourn
grasses, pervnal prcteclive equipment and dothing as eppropiate to the materiat handldj.
No special PPE

SpecialStorageRequirements: None

PartS-ControlLevels

Oral Ingestion Inhalation

ALI (kBq) ALI (kBq) DAC (Bq/ml)
3700 7400 2.2 x 1O-3

Exemption Quantity (Ee): 10,000 Bq

No potential health effects are known regarding non-radiological hazards associated with cesium. 
'

However, large oraldoses of the material may cause gastrointestinal disturbances. Chronic effects arenot known at this time-
OSHA Permissibte Exoosure Limit pELt:
15 mg/m3 total dust, 5 mg/m3 respirable fraction for nuisance dusts



Part7 - EmergencY Procedures

The foltowing is a guide for frrstresponders. The fotlowing ?ct,ots, including remedia{rbn, should be canied out by qualified

individuals- ln caseswhere life-threatening in1ury nas riiuiei,nittreat tie injury, s*ond deat with per*nal deontamination'

Personal Decontamination Techniques

. Wash wellwith soap and water and monitor skin

. Do not abrade skin, onlY blot dry

. Decontamination of clothing and surfaces are covered under operating and emergency

procedures

Spill and Leak Gontrol
. Alert everyone in the area
. Confine the problem or emergency (includes the use of absorbent material)

. Clear area

. Summon Aid

Damage to Sealed Radioactive Source Holder

. Evacuate the immediate vicinity around the source hotder

. place a barrier at a safe distance from the source holder (min. 5 meters)

. ldentify area as a radiation hazard

. Contact emergency number posted on local warning sign

Suggested Emergency Protective Equipment

Gloves
Footwear Covers
Safety Glasses
outer layer or easily removed protective clothing (as situation requires)

a

o

a

a

Revision Date:

This information was prepared bY:

December 17,2001

Stuart Hunt & Associates Ltd.
20 Raybom Crescent
St. Albert, Alberta
T8N 5C1
Phone: (780) 458-029'l or (800) 661-4591
Fax: (780) 459-0746
Web site: www. stuarth unt-com



I Radioactive Material Safety Data Sheet

Thb datja sheet presents hbmatlrn on radbbobpes sdy.
For hfonnatirn 6n ctrenrlat ornpounds troorporaiing trb- radionr-rdirre, see tfre relevant Material Sa{ety Data Sheet

Radium-226

't="GOmmOn Narnes: .,: RadiUm-226 :;: :.,:-.: : *- j:;-ChemiCal' Symbol : .ia-&o or.3na .-,.--:;; :l',*,;-;
. : {* ; igy+tf i l

.  r : r :  .  j .

' ',, ;i l'.."*:

: , ; , : . : - : .  l t : ; : :  . .  . , :

Atomic Number: BA , :-

oadium bromide or
Ghemical Form: 1lradium chloride

226 (138 neutrons)

A pellet or solution housed within a
ceramic outer-housing.

Part2 - Radiation Characteristics

Physical half-life: 1,603 years Specific ActivitY (GBq/g): 36.6

Principle
Emissions

-Max

{keV}

'eff

{keV)
Dose Rate

{uSv/h/GBq at 1m)
Shielding Required

Beta. (p;

Gamma (y) /
X-Ravs

186 (32.8%) 3.3' HVL Lead: 0.04 cm

Alpha (a) 4,785 (94.60/r)

Neutron (n)

* Where Beta radiation is present, radiation will be produced. Shielding may be
Note: Only embsions with abundance greater than 10plo are shown.
'The Heafth Physics and Radiotogical Heafth Handbook,sqnba. Inc., Revised Edition, 1992

Progeny: Radon-222 (Ra-222)

Part 3 - Detection and Measurement

Methods of detection (in order of preference)

1. A radiat ion survey meter equipped with an energy-compensated Geiger Muel ler detector.

2. A radiation contamination monitor equipped with a Geiger-Mueller pancake detector

3. An ZnS(Ag) alpha scinti l lation detector - must be calibrated to a radiu m-226 standard before used

for a dose assessment survev.



Dosimetry

Whole Body g I

t;

P art 4 - preventive lllleasures

Always use the principles of time, distance and shielding to minimize dose

Engineering Cont-
within a protective source housing to minimize radiation oose ano to protectthe source capsule from damaqe.

Personaf Protec
gtasseg personar proteaive eguipment'"niJitnirs'rs appropriate to the materiar handted).No special PPE reouired 

-

Special Storage Requirements:

Par t5 -Cont ro lLeve ls

ALI f t8q) ALI (kBq)

1.1 ' l  x '10-s

Exemption euant i ty (Ee):

Part 6 - Non-Radiologicaf Hazards

None ident i f ied at  th is  r rme.

No l imi t  set  at  th is  t ime



PartT - Emergency Procedures

Thefogowingisaguideforfirdreqponders Thetoltowtuqadkrrraindding.renediation,stwnldbecamedoutbyCualified ..
individuats.ln cases wfiere tre4y;Aggri;g fW has-;;ftetd,'ifu rcat Aie niury, srr,ond dal witt pasonal deantaminaticn'

Personal Decontamination Techniques
: r , Wash well with soap and waterand monitorskin

. Do not abrade skin. only blot dry ,', :'ii::j j- -:.:i :
r Decontamination oi Ooitting and snrrftaces are covered under openating and emergency

procedures

Spill and Leak Control
. Alert everyone in the area
. Confine the problem or ernergency (includes the use of absorbent material)
. Clear area
. Summon Aid

Damage to Sealed Radioactive Source Holder

o Evacuate the immediate vicinity around the source holder
. Place a barrier at a safe distance from the source holder (min. 5 meters)
. ldentify area as a radiation hazard
o Contact emergency number posted on local waming sign

Suggested Emergency Protective Equipment
. Gloves
. Footwear Covers
. Safety Glasses
. Outer layer or easily removed protective clothing (as situation requires)

Revision Date: December 17,2001

This information was prepared by: stuart Hunt & Associates Ltd.
20 RaYbom Crescent
St. Albert. Alberta
T8N 5C1
Phone: (780) 458-0291 or (800) 661-4591
Fax. (780) 459-0746
Web site: www'stuarthunt-com
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?age lof 4

Malerial Safety Data Sheet Collection

Silver

Date of Preparation: 4/86@PGenium Publishing Corp.
One Genium Plaza

Schenectady, NY 12304-4690
(518) 377-88s4

MSDS No. 181

Revision: A,6194

Section I - Chemical Product and Company Identification 44
Produtt/Chemicel Narre Silver
C.hemicelFormula: Ag
CAS No: 7W-224 ' '  ' : "  ] ' "Synon5ms: argcNrtum ;,
,Ihrlyrdon: Ocars.natrally'iii.$€a.u'ar€r(0.01 ppm) and the earth's'crusi{0.lppm):'Silvercontaining ores includeaigentite,:.
ccpbanitc,polytasie,'Froustitg'gtrargyrite,rand cerargyrite'E nractiontf.silwristssendauy as a by*rcd|rct of copper, tead,
*hocc"tti"tim aria'dris,accouritstdvl of its pnoa#tion, Thetcio main protluttion,methals aresttrr]e nelttng fr;m
clectrolytic refining of copperand the Panftes proce.ss from lead and'zincore$t

Gercral Use: Used in tlre manufacture.ofjewelry, tableware, ornaqrcnts, mirprs, blectrical contacts, baueries, solder; in
photography, dental amalgarns; as a sterilani for water purification,'and as a coating for the inside of light bulbs (sandwiched
between two layers of titanium oxide).

Vendons: Consult the latest Chemical Week Buyers' Guide- (B)

Section 2 - Comnosition / Information on Ingredients
Silver, ca 100 % wt.97.5 Vo silver + 2.5 Vo copper = sterling sllver.

OSHA PEL DFG (Germany) MAK
8-hrTWA: 0.01 mg/m3 TWA:0.01 mgnf (total dust)

Category III: Subscances with systemic effects
ACGIH TLV Onset of Effect: > 2hr
TWA:0.1 mglm3 Halflife: > shift length (strongly cumulative)

NIOSH REL Peak Exposure Limit:
10-hr TWA: 0.01 mg/m3 0.1 mg/m3, 30 min. average value, l/shift

Section 3 - Hazards Identi{ication

***** Emergency Overview *****
Silver exists as a hard, brilliant white, malleable metal- It is noncombustible as a solid, but the finely divided
powder is flammable. Silver has no known function in man and appears to have low toxicity other than a
localizeA or general btuish-gray pigmentation of the mucous membranes, eyes, and skin due to deposition of
silver particles over a period of time. The condition called argyria appeats to be more of a cosmetic problem
than a toxicological concern.

Potential Health Effects
Primary Bntry Routes: Inhalation, skin and eye contacl.
Target Organs: Skin, eyes (especially the conjunctiva), and mucous membranes.
Acute Effects
Inhalation: Heavy exposure of a worker to heated metallic silver vapor for 4 hr caused lung damage and
pulmonary edema (fluid in lungs). Diffuse pulmonary fibrosis is also possible.

Eye and Skin: Effects are generally chronic.
Carcinogenicity: IARC, NTP, and OSHA do not l ist silver as a carcinogen.
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Chronic Effects: The main effect associated with exposure to silver is argyria, a bluish-gray pigmentation of the
eyes, skin, and mucous membranes caused by deposition of silver particles. This effect can be either local or generalized. It
app€ars that localiz-ed deposition occurs by penetration of fine, nre(allic particles and that generaliz,ed argyria occurs from
inhafation or ingestion of silver salts. It is estimated that a gradual intake of I to 59 silver wil l lead to generalized argyna.
Generalized argyria appears to be darker in areas exposed to the light. Silver deposition in the respiratory tracl may result in a
mild chronic bronchitis. Silver polishers exposed for long periods to silver and polishing dusts have developed increased lung
densities (shown by x-ray). Argyria of the eyes is not accompanied by vision loss although there may be some dif{iculty
adapting to the dark. There is some cvidence for skin absorption; amalgam tattoos (accidental implantation of dental amalgams)
caused fatigue, headache, sinusitis, and weight loss. Repeated skin contact may cause allergic contact dermatitis in some
indiv iduals.

Other: The reason thar silver toxicity rarely occurs beyond argynais due to rapid binding to various proteins and precipitation of

silver chloride. Tissue damage only occurs when this binding ability is altered by a heavy dose. Kidney, liver, and neurologic
damage has been associated with silver, but these cases are not well documented.



MSDS No. 18I Silver
Section 4 - First Aid Measures

H:1*i:.IT.-:"^1fr"d l:rr:n tofresh air and supporr breathing as needed.
"J:.';ffi:;*:::il';l#XT"?,*,:**::*i*1t"*:b:,r-r&lil,:rd r.,ush immedia,e,v and continuousryil'f.iH'l:ffixlf;::::,T:,:'-T:f#:x^:i::":ry:'htF;i?;"i''fi:iililffi;I?*Ti',":l*1;ifflffl,m3:*y;"*::::'"'*,,AF":i:lrisi;1+",;;iiffifij'llj:,,'-:HH;f,:fi;fl'S[T,1X.J;*^nTg;t;H::1;:#J,g::,y.::yJ:.:'.::d;e;'.;;;;;;il;#iil-ff ffi :ffi:T;ffi1trLT:ilt:
W;,3:Y,7,tr;::;ffi'#x;yx;:"i:i::i*:*:fi F:{ffi;LHt;IH',fr :'fr nTff ",f#:*;#:::Y{:::k-i"-pt"ap"'-a*,i,;;*^";;;;tr:;:;;k

i:ffi*"rsi?hsj:Hffi:l*:f:1#:::::::1gfffr!ffi;.werroche_rationtherapy.,irh€re,rso,i,,,;1:;
1i;::ff ::9.1ry11"*te1o"4*sE1""r"Jsi"l,i*,"r

Flastr Point: Noncombustible as &e solid.
Autoignition Tem.perature, Norr"r"po.t a Genium
LEL: None."port"'a. Z\
UEL: None reported. ,4"/\
E_xtinguishing Media: Use agenrs suitable for surrounding fire. \iN/Unusual Fire or Explosion Hazards: None reported. \7Hazardous Combustion products: Silver fumes.
Fire'Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.Fire-Fighting EquipmenL Because fire may produce toxic thermal decomposition products, wear a self-contained breathingapparalus (scBA) *i'l-:j.ill.flcepiece op.r t.o in pressure-d"**Jorporitive-pressure mode.* Flammable when in highly divided powder form.

S""rioo 6 - A""
'sIk?:'::"'"ff:ffi*j:?.safetypersonne|,isolateandventi|atearea.C|eanup*,,onn",ffi

lnitts; carefully scoop up spiil and prace in seared containers for recramation.Regulatory Requirementsirotto* 
"pplicabreosHA regulations (29 cFR r9l0.r2o)-

Handling Precautions: wear appropriate PPE to avoid inhalation or skin/eye contact *ltt *ituo aur,"storage Requirements: Store in a cool, dry, well-ventilated area away from incompatibles (Sec. l0).

re Coqtrols / Personal protection
Engineering Controls: No special controls needed.

"r::IlTt*j"'Xf:.:::j:1,:j.]:il*aust 
ventilation.systems ro maintain airborne concenrrarions berow osHA pELs(sec' 2)' Local exhaust ventilation is preferred because it p..r"n,r 

"*raminant dispersion t",i1ili'riJi}"';ffi#ir:ng it at16 to r , "66  (103)  r - rv tv ' r rJ  vv r r@rr l r r r . r r r  u lJ l l€ ls lu l l  In [

Administrative controls: Consider preplacement and periodic medica,l exams of exposed workers with emphasis on the skin,eyes, and mucous membranes (for piesince of argyria j. 
v^truruu wvi

Respiratory Protection: Seek professional aovice irior to respirator selection and use. Follow osHA respirator regulations (29

31\lt"'r:#ll ?,li;'"ii"X1i::irTJffiivsu'q'nvtosn-uppio".a -spiraror. For<0.z5mgl-3, u,. any suppriedl'air respirator
eyeprorecrion when n::e:sary For s 05 ",tll:li:'::1,,il{H?{ifi1"'iil1#,Hj':xr:in:Tnf:il:l[::r**;scBA with a full facepiece, or anv SAR witf, a furr ro..ii"."i. e"ii zo #gl-j,;;';cb'e o,. sen (with auxiriary scBA)with a full facepiece and operated in pressure demand oiother p;;;; pre.s.sure mode. For emergency or nonroutine operations(cfeaning spills' reactor vessels' or srorage tanks), wear an scBA. warning.! Air-pttrifying respirators do not prorect workers inoxygen-deficienl atmospheres- Il respiruio,s u.. used, osHA requires a written respiratory protectron prograrn that incrudes at

: '.X1"il::;::ff i :$:::::n' 
trainins,'f i t-testing, periodic environmenrar monitoring, .uini. i"n.e, inspecrion, creaning, and

Protective clothing/Equipment: wear protective gloves, boots, aprons, and gauntrets ro prevent proronged or repeated skincontact' wear protective eyeglasses or ciremicar s.uF.1r g;;;i;, ;;; oSHA eye- and face-prorecrion regulations (29 CFRl9l0'133)' Contact lenses are not eye prolective aeviiei. ilp-inut. eye protection *usibe worn insread of, or in conjunctionwith contact lenses.
safety Stations: Make emergency €yewash stations, safery/quick-drench showers, and washing facilities available in work area.contaminated Equipment: separaG contaminated workilothes from street crothes. Launder before reuse. Remove silver fromyour shoes and clean personal protective equipment. Do not shake dust off contaminated clothing; vacuum with a HEpA fl lter.

I

C.4ayri|h. A l9g4 Crniufr atfilirArn8 Coryxrr.in
Page 2 ol 4
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6194 Silver MSDS No. t8t
Comments: Never eat, drink, or sntoke in work areas. Practice good personal hygiene alter using silver, especially before eating,
drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Phvsicat and Chemical Properties
Water Solubility: Insoluble
Other Solubilities: Insoluble in most cold acids except dilute
nitric acid. Reacts with hot, concentrated sulfuric acid- Soluble
in fused alkali hydroxides in the presence of air, fused alkali
peroxides, and in alkali cyanides in presence of air or oxygen. i

BoilingPoint 4013 "F (2212"C) ,, 
' '1

Melting Poinfi ;1763.iF (961 "C)

Physical State: Solid
Appearance and Odor: Hard, brilliant white, lustrous,
ductile, malleable metal; odorless.

Vapor Pressure: O mm Hg at77 "F (25 "C), lO0 mm Hg
ar 3389 T(1865 "C)

Atomic lileigh* 107.868
Densit1': 10.5 glml : .
Ihermal Conductivity: 101 caVcm/sed t

Section 10 - Stabilitv and Ractivi8
Stability: Silver is stable at roorn temperature in closed containers under normal storage and handling conditions. : ' j , .:,',r.r

Polymerization: Hazardous polymeriz:tion does not occur.
Chemical Incompatibilities: Include acetylene and acetylenic compounds (forms explosive silver acetylides), aziridine,

bromine azide, 3-bromopropyne, carboxylic acids, copper + ethylene glycol, electrolytes + zinc, ethanol + nitric acid, ethylene
oxide, ethyl hydroperoxide, iodoform, ethyleneimine, peroxomonosulfuric acid, and peroxyformic acid. Silveris flammable by
chemical reaction with ammonia, chlorine trifluoride, ethylene imine, hydrogen peroxide, oxalic aci4 and tartaric acid. It turns

black (tarnishes) on contact with ozone, sulfur, or hydrogen sulfide.
Conditions to Avoid: Contact with incompatibles.
Hazardous Decomposition Products: Silver fumes will be given off when heated-

Section Ll- Toxicological Information
Toxicity Data:*

Carcinogenicity: Rat, multiple routes: 33O mgkgl43 weeks (intermittently) caused tumors at site of application-
* 

See NIOSH. R]'ECS NW3500000). for additional toxicity data.

Section 12 - Ecological Information
Ecotoxicity: Sticklebacks, LDso = 0.004 mgU168 hr; sticklebacks, LD56 = O.l mglUZ4 hr. Although silver accumulates in

body tissue it does not appear to bioaccumulate through the food chain (no magnifrcation at higher trophic levels)-

Enviionmental Degradation: In water, silver will undergo absorption by manganese dioxide and precipitation with halides-

Section 13 - Disposal Considerations
Disposal: Return silver and silver-containing solutions from photography and x-rays to supplier for reclamation- Contact your

supplier or a licensed contractor for detailed recommendations- Follow applicable Federal, state, and local regulations.

nformation

DOT Transportation Data (49 CFR 172-l0l): Not listed

Shipping Name: Packaging Authorizations Quantity Limitations
Environmentally hazardous a) Exc-ptions: 173.155 a) Passenger, Aircraft' or Railcar: None

substances, solid, n.o.s.* b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None

Shipping Symbols: - c) Bulk Packaging: 173.240
Hazard Class: 9 Vessel Stowage Requirements
ID No.: UN3077 a) Vessel Storlage: A

Packing Group: I i l  tr) Other: -

Label: Class 9
Special Provisions (172.10?): 8,

854, N50

* Classificd as a hazardous substance when silvcr is in a quantity, in one package, which equals or exceeds thc RQ of l i l)O lb (454 kg)

$"tiott 15'- R.g tio"
EPA Regulations:
RCRA Hazardous Waste Classification (40 CFR 261 .24): D0l l, Characteristic of Toxicity (regulatory level = 5 mgIL)

Listed as a CERCLA Haz-ardous Substance (40 CFR 3O2.4) per CWA, Sec. 307(a)
CERCLA Reportable Quantity (RQ), 1000lb (a54 kg)
Listed as a SARA Toxic Chemical (40 CFR 372.65)
SARA EHS (Extremely Haz-ardous Substance) (40 CFR 355): Not l isted

( r ,nv r ' !h r  o  t94  ( i r r t f  m l l , t i l r \h rn r  ( i , r r ( r r0n  Anv  ( rx r r t rn  i r l  u \c  e  f t tnx ju . l i ( r  * (hd i  th .  Psbt i \hc f i  F tmi {sm i i  Prohrb i tcd
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MSDS No. 181
OSHA Regulations:
Air Contamin ant (29 cFR t 9 r 0. r 000, Tabre z-r , z-r-A\: Not risted

Section 16 - Other fnformati;;
References: 73, t03, 124, 132.136, l4g, l4g, t67, t76, t87, Igg
Prepared By -.....--...,--.....-.....-.-..-.- M Gannon, BA
Industrial Hygiene Review -..-.-_- RE lanCford, phD, CIH
Medical Review ---._TThoburn, MD, MpIl
Disdaimer: Judgmenc as to the-suitability of information herein for the purcheser's purposes are necessarily the purchaser,srcsponsibility' Although reasonable care ttas ueen aten in the prcparaiion of suct information, Genium publishing corporationexoends no warranties' T"k"s no representations, and assut"o;;tnsibility as to the accuracy or suitability of srrch.inforrnation for 4pplication to th€ purcb:ser's iot"na"a po.posr ot ri?nr"qurn* of its use. 

reJ vr Durulururv .,r sucn
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Material SafetY Dara

Strontium Carbonate

Date of Preparation: 10/83

Sheet Collecti,on

MSDS No. L20

Revision: B 10/96

Section I - Chemical Product and Company Identification

Section 2 - / Infonnation on Ingredients

Strontium carbonate, ca> 99 Vo wt
Trace Impurities: May contain trace amounts of barium carbonate, sulfug calcium carbonate, magnesium' sodium, silica' or iron'

OSHA PEL* ACGIH TLV* NIOSH REL DFG (GCTMANY) MAK

g-hr TWA: 15 mg/m3 (total dust); 5 mg/m3 Tlil/A: t0 mglm3f None established None established

(respirable fraction)

* As nuisance particulates (not otherwise classified)

t Notice of intended change to 10 mglm3 (inhalable) and 3 mg/m3 (respirable)

Section 3 -Hazards Identification

***** EmergencY Overview *****

Strontium carbonate exists as a colorless to whiti odorless powder. It has very low order of toxicity due to its

poor absorption via the respiratory and gastrointestinal tracls. Ingestion of large amounts may cause nausea

and vomiting. It is noncombustible.

Potential Health Effects
Primary Entry Routes: Inhalation, ingestion-
Target Orgars: Castrointestinal tract, teeth; and bones (animals)'

Acute Effects
Inhalation: May cause mechanical irritation of the respiratory tract'

Eye: May cause mechanical initation.
Skin: May cause mechanical irritation.
Ingestion: Ingestion of large amounts may cause excessive salivation, nausea, vomiting, diarrhea and colic'

Caicinogenicity: IARC, NiP, and OSHA do not list strontium carbonate as a carcinogen'

Medical Conditions Aggravated by Long-Term Exposure: None reported'

Chronic Effects: strontium in drinking water ( l3 mgll-) has been shown to cause mineralization of bones and teeth in I yr olds'

It is not known whether deposirion in teeth and boni could be a potenrial hazard from industrial exposure- Animals chronically

exposed to strontium have developed strontium "rickets" (malfoimation of bone during Sto*t ft:-T 
lillT.t:^:::"li'ntit" ""0e x P o s e u  t u  s t l u l l t l u l l l  r r d v a  s L v v r v P L u  J t t v r r u u r r r  . " ' - " - " " - - ' - ' - . . ;  

,  , : : -  r . - ^ ^ .  
/ l o 0 )

phosphorus normally). workers in strontium salt plants were reported with decreased cholinesterase actlvlty levels'\"

Section 4 - First Aid Measures

Inhalation: Remove exposed person ro fresh air and support breathing as needed.

Eye contact : D. not aliow viit im ro rub or t..p 
"y., 

t igtrt ly shut. Ge"ntly l i ft eyelids and flush imrnediately and continuously

*ith pt.n,y of water. Consult a physician or ophthalmologist immediately'

Skin Contac tz euicktyremove contaminated clothing. Rinse with flooding amounts of water followed by a thorough soap and

water wash. For reddened or blistered skin' consult a physician'

Ingestion: Never give anything by mouth to an unconscilus or convulsing person. Contact a poison control center' Unless the

poison control center ad;ises otherwise, have the conscious and aler! p"i.9n drink I to 2 glaises of water, then induce vomiting'

i|trrSot aid, gel appropriate in'planl, paramedic, or communily medbal support'

Note to Physicians: Treatment is symptomatic and supportive'

! i rca' tagrent ' . r . lo i l tsui t .hi l i tyo{ inf@r@h.cinfdt ' rcp0rchr* ' . t

Atrlxrush evnr6c c.* t.. ton or.liL-i*-r,ip.rli* 
"? 

-*6 ,.r*j,*. c*"iut Futli'h'ng Corg'r'r*n cr'tcn1s dr *urn(rc\' mrlc{ m

* , r,rr,l" ,,. rurr.rnrf rrv r,( .uh rnf,malrn ror e'ppi*atm t' rl* pdcheqt'\ 'nt;frkd puryro* 'r flir con*qwtrcr of il{ u* 
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MSDS No. 120 Strontium Carbonate
Section 5 - Fire-Fighting Meas.r.es

Flash Point Noncombustible-
Autoignition Temperature: None reported.
LEL: None reported.
UEL: None reported-
Extfu€uishing Media: Use agents suirable for surrounding fire.
9:*$ Fire or Explosion llazards: None rcported.
Irazardous combustion products: carbon dioxide and strontium oxide-

*:S*f:f HS::._TjI g** -noq roo* i,*-*""or *",r,ods to sewers or warerways.
ffiff&Tffin.13m,*13rl,:i"*o*i;;;;;;;;p",ii*il;d;i;';ser-containrhr,""o4,,rapf?Sg.sg) 'w!h l"m raqepiepe oslatgo i' ptor"*a"*ilrrprirril*r[s-,i"-ii;l.

l#tir*,i{tiii,ii, -t uo6iCSOn

spil /r-eak Procedures: Notify safety personnel, isolate and ventirate
f:g:t$t 

caretully scoop up or vacuum (with HrPA nitri*,a-pi"", in suitable containers.

containment Forlarge spills' dike far ahead of liquid spill for later disposar- Do not release inao sewers or waterways.Cleanup: Damp mop any residue-
Regulatory Requirements: Foilow applicabre osHA regulations (29 cFR 19r0.r20).

Section 7 - Handling and Storage
Handling Precautions: use sufficient ventilation to prevent build-up du_sts. cleanup personnel should protect against i"h"l"tir*Storage Requirements: Store in a cool, dry, well-ventilated area away from heat sources.

qggqgl S - Exposure Controls /peffi
Enginering Controls: No special engineering controls are necessary.
V-entilation: Provide general or local exhaust ientilation ryrr".nr io ."intain airborne concentrations below SSHA pEk
(Sec' 2) for nuisance dusts' Local exhaust ventilation is pieferred because it prevents contaminant dispersion into the work areaby controlling it at its source.(103)

Administrative controls : No specific conrols recommended.
Respiratory Protection: Seek professional advice 

_prior_to respirator selection and use. Follow osHA respirator regulations(29 cFR I 910' I 34) and, if necessary' w€ar a MSHA/NIosH-appro'ed respirator. Select respirator based on its suitability toprovide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficientoxygen' For emergency or.nonroutine operations (cleining spills, reactor vessels, or storage tanks), wear an SCBA. Waming!Air'purifiing respirators do not proteciworkers in oxygei-iefic;enl atmospheres. If respirarors are used, osHA requires awritten respiratory protection program that includes ui L*tr meaicat certification, training, fit-testing, periodic environmentalmonitoring, maintenance., inspection, cleaning, and convenient, sanitary srorage areas.
Protective Clothing/Equipment: wear chemi-cally protectiv" giou.r, boots, aprons, and gauntlets to prevent prolonged orrepeated skin contact' wear protective eyeglasses-oi chemical"safety goggles, per OSHA eye- and face-protection regulations(29 CFR l9l0'133)' Contact lenses are noi"y" protective devices. Rp-'p.op.irt" eye protection must be worn instead of, or inconjunction with contact lenses.
safety stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.Coniamina-ted Equipment: separate contaminated work tlothes from street crothes. Launder before reuse. Remove strontiumcarbonate from your shoes and clean personal pro(ective equipment.
t":ti":":;)X;1.::t:11;?j^'T.ll.^'iy:llr*^. p.a.d.J looJ p",'onol hygiene arter using srronrium carbonare, especialybefore eating, drinking, smoking, using the roilet, or applyingj=osmetics.

Section 9 - Physicaland Chemical Properties
Physical State: Solid
Appearance and Odor: Colorless to whire powder,
odorless.

Formula Weight: 147.&
Density (H2O=1, at 4 "C): 3.5 s"/cm3

WaterSolubi t i ty :  l l  g /L at  l8  'C

Other Solutri l i t ies: Soluble in dilute acids and ammonium salts.
Melting Point:2127 "F (1497 "C) at 69 arm, decomposes ar
2012"F (l I00 'C) inr.o stronrium oxicle and carbon dioxide.

Refractive Index: 1.516, 1.664. 1.666

Section 10 - Stability and Reactivity
Stability: Strontium carbonate is stable at room temp€raaure in closed containers under normal storage and handling conditions.Polymenzation: Hazardous polymerization does not occur.
Chemical Incompatibiliticrs: None reporred.

Page 2 of 3 c"PyriShr o 1996 crn'um fublrshing CirJxrarnn. Any c@mrral ur or rcprdk.r()n r.ilkrur rhc puhlishcr.s rmi\rk)n is o()hibjrcd



MSDS No.120Strontium Carbonate
Conditions to Avoid: Excessive heat.
Haza rdous Decomposi tion Products: Thermal oxidative decomposition (at

carbon dioxide and strontium oxide.

I 100 "C) ofstrontium carbonate can produce

Section 11 - Toxicological Information

Toxicity Data: Not listed by RTECS*

* 
Monitor NIOSH, RTECS forfuturc toxicity data

Section 12 - Ecoloeical Information

Environmental Fate Data not found.

Considemtions

Disposal: Contact your supplier or a licensed contracfor for detaited recommendations. Follow applicable Federal, state' and

local regulations.

Section 14 - Transport Information

DOT Transportation Data (49 CFR 172.101): Not listed

Section 15 - Regulatory Information

EPA Regulations:
RCRA Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

OSHA Regulations:
AirContaminant(29 CFR l9l0-10O0. Table Z-l,Z-l-At): Not l isted

Section L6 - Other Information

References: 73, lO3, 124, 136,190, 197,209

Prepared By -..... ".......-............-...-..M Gannon. BA
Industrial Hygiene Review.-.---....PA Roy, MPH, CIH
Medical Review -.-....R Teichman, MD

Disclaimer: Judgments as to the suitability of information herein for the purchaser's p-urposes are necessarily the purchaser's

responsibility. Although reasonable 
"u."i* 

been taken in the preparation of such information' Genium Publishing Corporation

extends no warranties.'makes no representations, and assumes no responsibility as to the accuracy or suitability of such

information for application to the purchaser's intended purpose or for consequences of its use.

a , b v t i e h r o t ( x X r f i c n r u o h r l ' l r . h r n r ( l ' f r r t t r l r ' n  A n v r ' n f t ( r l l u * r t . c g ( x l k l ! n w r l t x i l r l h c { t u h l r { h ( r ' ( F m r ' \ i m t \ P n r h l h { c d
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Material Safety Data Sheets Collectiort:

Sheet No. 124
Vanadium Metall?owder

Issued: 10/83 Revision: A, l1/90

Extinguishing Media: Use dry chemical powder or CQ to extinguish a metal fire.

Unusual fire or Explosion Hazarals: Very hot vanadirim can burn in aA. When dispersed in air as dust, it can be exploded by an ignition

source.* However, it has a low explosibility index (0.1) and low ignition sensitivity (0.3) on a scale of l0-

Special Fire-fighting procedures: Since fire may produce toxic fumes, wear a self-contained breathing apPatatus (SCBA) with a full facepiece

operated in the pressure-demand or positive-pressure mode and full proteclive gear. Be aware of runoff from fire control methods' Do not release

[o sewers or waterways.

* Vanadium metal dust whose le size is 100% below 75 minimum ion energy is 60 mJ for dust cloud.

itions' Hazardous

polymerization cannot occur. Massive metal is relatively inert to Q, \, H' and HrO at ambient conditions, but vanadium reacts when heated'
- . -  - ^ l  ^ 6 - r ^ v ,r - 'J ' - ' - - ' - - - - - '  -  

^ . , ,^- . .^  \ I , /hen heqrart  i -  . i ,  
' ,o .^ . t i r r - . i r ia; ' r " "  

r . ,  t  
-  

ue-black tetroxide oryel low-red pentox-
ani stitt more readily if powdered. When heated in air, vanadium oxidizes to brownish-black trioxide, blt

ide, depending on temperature.

Chemical Incompatibilities: Vanadium is incompatible with bromine trifluoride, chlorine, ni(ry1 fluoride' lithium, and oxidants' Some samples

of vanadium prcpared by magnesium rcduction of vanadium dichloride or vanadium trichloride are pyrophoric (ignite spontaneously)'

Conditions to Avoid: Avoid creating airborne dusty conditions-

Hazardous products of Decomposition: Thermal oxidative decomposition of vanadium can produce toxic fumes of vanadium oxides (VO.)'

Coptrith O l99O Ccnium hblishiag Capooi<n.
Any ffiffii.1 uE 6 aFod6jd wirld tt€ FrbliJhc/s Pcfri.si(s is Fohihi(q'

33
R O
T 4
s l
K O

Genium

6 \1o \

\Z
HMIS
H 2
F O
R O
PPG*

. *S€c-8
Cautions: Vanadium is a prirnary iniant of tlre mucous mcrubranes of tbe rcspiratory tract srd &e ooqiunctiva (cye).

T9S9OSHAPEL
VanadiumrasVrQ,
Respirable Dust and Fume
8-hrTWA:0.05 mg/mr

1987IDLH Level
Vanadium Pentoxide Dust
or Fume (as V)
70 mglm3

l99O.91ACGIHTLV
VanadiumrasV"Oo
Respirable Dust and Fumc
TWA:0.05 mg/m3

1988 NIOSH REL
Vanadium"as VrOr,
Respirable Dust and Furne
l5-min Ceiling: 0.05 mglm3

1985{6 ToxicitY Data'
Human, inhalation, TD,. 

":41tgkg: 
afferted the lungs, thorax.

orrespiration (sputum, @ugh); and sense organs and special
senses (changes in circulation)

. Monitor NIOSH, RIECS (YW1630000), for future toricity data.

Section vsical Data

Metting Point: 3434 + l0 "F (1890 + l0 "C) Specific Gravity: 5'96

Vapor pressure: 1.5 mm Hg at 4172"F (2300 "C) \ilater Solubility: Insoluble in hot or cold water

Appearance and Odor: Light gray powder or white, luslrous bulk solid; no odor.

ctoud 932 "F (500'C)

Section 5. Reactivity Data



N o .  l 2 4 Vanadiuru Meral/powder I l/90

Listed as an. Air contaminanr (29 cFR r 9 I 0. 1000, Tabre z- 1 _ A)

protect against skin or eye

Follow applicable Federal, state, and local regulations.
RCRA Hazardous Wasre (40 CFR 261.33): Not iistedCERCLA Hazardous Subsrance (40 CFR iOZ.+1, NJ, firr"aSARA Extremely Hazardous Substance 14OCm i!Sl, Not tistedLisred as a SARA Toxic Chemic", (4baFR ;;;.;;'OSHA Designations

i.r,,f.?:ry:il:1
flfru:X;:l#'$l:::t il'j;;"f: :lj:'"int'atation when generared. prevenr conracr with eyes and skin. rnsritute , ,...,.", ̂ , -.^,^^:';;l"t*' 

that includes regular rrainine, -rin,"nun.". inspecrion.-ano 
",",rr1i",]"Jjrl?,X11#t1."*:::ii#,';*Tiff#:ffi:?rfl::-other Precautions: Provide.-!::{i"tt":.t and periodical medicar examinations thar emphasize rhe eyes, skin, and rungs- For biorogicat moniror-ing of exposed workers use urinary vanadium eicretion. In.ruJ. fui,non-ory?in"rion res., in periodicar medicar examinations,Transportation Data (49 CFR l72.lll,.l0Z): fVoilistea

6. ta

ff"*bil:ilvJE,irP-
,x,r;*:t*l*];:*ir#,,l yr..i:ffiT".":ru..,#1}.;1"*"I1'#jr#frH:ilff::":,.f*1!t1.ircd However,

ffi:1,1,*l!.t,'qr**r*iril.iiff#:l,'ru:*iril'f"..fi} fr',li*l#trffi':tr
Medical Conditions Assravrf*t lrv r ^-- .yr^- h_-

M!reJtz

i:Sii$t{l,'iffifffiT"3f.H'#ffi5#:li,:Hlililf:,;ll,TtrJ,#ff1'o*respiratorysymptomsrnaypersistroryears.Prirnary-Entry Rouies: t"t.rLrl",'i"glri;;: 
-r*'

Acute Etrects: s&ia: eczema-rite rcacti-on wittr intense itching. sensitization orgenerarized hives may occ.r- Greel discoloration of the hands and
groin area is noted. Eyes: severe irritation *itr,'iffing *a. ,JriiJ rn"r.*" i. iilznroyrn.rut 

"ongoiio", ,,t 
-", irritation, dry moda grEen

discoloration of the tonsu'o^r'i'tionoit';;"#;m"'".'ffj:f ffi:ilhTJffi ffiH:Hr;,n#lffitxxrm#iffi _",*.G1: diarrhe4 black stoois-
chronic Effects: The lung effci r:-uy t*, op,o two weeks foto*ing .*poroo. ,o, J, *"".#;i-."";r;;;;Iff*F]IRSTAID

#fi"H1{Jif"fi;lt:1'ff,Hlffil.',T*atdv 
and continuouslv wirh flooding amounts orwateruntir transDorted toan emersetrcym€orcal*;;;;;ffi;:physician. Wash affected area with r*p _A-*"i"r]Inhalation: Remove exoosed person tJn"ri 

"i.I"a 
support breathing as no.dd.

I1g:9g", Never give anything Uy *""rr,i, *""*i
Ilj::j}l]*.r*"r"p"",Jd vorniting untit vomit t, 

"tXlll*t 

or convulsing Person' If ingested, have that consciousperson drink I ro 2 gtasses of

il.::';Trff,,"?"":li.1Tijl".*:^:3::t1*l*isor.communitymedicarsrpporLNotes to phvsician: iniruo" drre*I*;it ';1ililT;ffilH#"""?ffiilitffL*u"e). patch (eczema), and purmonary frrnction (FEV,and FVC).

Goggles: **.0
Respirator: Seek professio;"1 

"ati* 
ptitt t r*oi*,., seliirion and use- Foliow osHA rispirator regu-lations (2g cFR l gt0.l34) and, if neces-sary' wear a MoSH-approved respirator' rott*i"'nt*tions less ,r,"r 

". "q""i 
, o 70 mgrms,use a powlred air-purifying respirator with furllaceprece and high-efficiency particulat" nlttt' io'1*ergency€rnonroutine operationi(cre-i"g lp,rr, ,""ctor vessers, orstorage tanks) or

iT'iJ'ft':ffi;3#y#;;"Htrf,"$;#:,T:#i,,_*;ii,Jiii,""r,^,iffifi;l;;:"#:,en dencien,a,mospheres
Vent i fat ion:  Provide oer i . " t ,^A t^^^t . .^- . : r - - .ventiration: Provide g"niur""oil;'"""*il;;':ii#::;#ffi1,t#'i:-#"::fiffi* j'fififfiJ"^***,,*;;;;. 2). Exhausrventilation systems discharging r" outtla" ui' -"' g*r"g" *irr, afri*iur" rocrr, stat., una r"a'"rur ui. pottution regurations- ventiration systems
if.::i:iH:**'il?i:i!;::;m:':r;:tgr#;;{;ilff#;;;*""x;,fi:'iil,is rncarex-hausrn"n,i,uiionispreie.ed
safety stations: Make available'in ;;';;;k urlu 

""."rg"n.y 
eyewash slarions, safety/quick-drench showers^ anrr weshino ,"-,rr,,.-contaminated Esuipment:.N"u"' *t- 

"ono'"-,1Jn... in tr,. *orr ur"u, ,olil"nres may absorb, 
""; "t,1!lt;1XtJ"1tj,[f.H:llil;. *"ro". ,n,,ma(erial from your shoes and equ;pm.nr L"""i"r"..",r,ninated clothing before weanng.

fff;il;:f;,iil'l'J,"il;i1?i;;;ru::lx,',:y-s Practice g*a p",".""i hvgiene iter using this mareriar, especiany before eatins, drinking,

MSDS Collectb" R 
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Boiling Point: 907 "F (1663 "C)
Melting Poinc 419 "F (787 "C)
Vapor Pressure I mm Hg at 909 "F (487 "C)
Brinell Hardness: 3l

Appearance and Odor: Bluish-white lustrous metal, also finely divided forms-

Section 4. Fire and Explosion Data
Flash Point: None rcported Autoignition Temperature: Cloud, 1256 "F (680 "C);* dust layer,

860 "F (460"C):* powder, 650 mJ+

I Materinl Sa.fety Data Sheets Collectinn:
I

lStreet No.73
lZinc MetaVPorvder
I
I Issued: 7180 Revision: A, 1l/89

Toxicif Datat
Human, inhalation, TQ": 124 mg/nf/5O min,
pulmonary system effects

reported

Section 1. Material Identification
ZitcMetaWowder Description: A metallic etement extracted from ores which are first roastd to form zinc oxide and R I
then: l) the zinc oxide is leac-tred from ttre roasred materiat with sulfuric acid to form a zirrc sutfate solution which is I I
elearoiyzed in cetls to deposit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retorts (distilling vessets) |, I
to yietd distilled and condensed zinc- Used as ingredient in alloys such as brass, bronze, and die-casting alloys; galvanizing N r

sheet iron; for electrical apparatus, especially castings, building materials, dry cell batteries, automotiYe equipment,
ho$ehold utensils, railrod car linings; as a funglcide; in nutrition (essentiat growth element); as rcagent in analytical
ctrcrnistry; in bleaching borc glue, manufactuing sodium hydrosulfite, and insulin zinc sals. 'i

OtherDedgnations: Blue powder; spelt€,[ granutarzinc; jasad; meirillite; pasco; Zq CAS No. 7440-666- ,] -.
Manufac'turer: Contact your supplier or distributor. Consult the latest Chemicalweek Buycn' GarZe (Genium tef .73)
for a supplien list-

Liriitsut
Zinc metaUpowder, ca 99Vo

OSHA PEL ACGIIITLV,1989-90
None established* None established*

30
NFPA

,4\
( 0 x l )

V
. HMIS
, H  0

: ' t F  1
, t .R  I

PPG*' * Sec.8

NrosH R8141987
None established*

. Thc currenr OSHA srandard and ACGTH (t989-lg0) TwA for zinc oxide @nO) fumes is 5 mg/m'. The ACGIH TWA for zinc oxide dust is l0 mg/nrr, providing

that total contains no astrcstos and is <l% crysratline silica. NIOSH has recommended a lO-hr TWA of 5 mg/mr and a ceiling level of 15 mg/mr (15-min sample)

for zinc oxide fume. The TLV-TWA level was set to prevent metal fume fever.

t S€c NIOSH. FftCS (2G8600000), for additional data with references to irritative effects.

Section 3. Physical Data
Atomic Weight: 65.37 glmol
Specific Gravity (HrO = t at 39 "F (4 "C)):7.13 a177 "F (25 "C)
Water Solubility: Insoluble
Index of Bxplosibility, Zn Powder (<0.1 wealq >10 severe): 0-l

Dust cloud explosion,
O.5 ozlft3

Extinguishing Media: Use special dry chemical or clean dry sand. Never use Cor. Using a direct stream of water may scatler the fire or disperse

dust, crcating a pbrentialty explosive mixture ifexposed to heat or ignition sou..ei. A water spray may be used to cool fire-exposed containers

and disperse vapors-

Unusual Fire or Explosion Hazards: Flammable hydrogen gas is liberated,by reaction with alkali hydroxides (sodium, potassium' and calcium

hydroxides). acids, or even water (when material is in dust form) and is an explosion hazard in a confined space. In a fte' zinc may melt,

vaporize, and burn to form ZnO fumes (Sec. 2).
Special Fire-fighting Procedures: For major lires, or if large quantities of this material are involved, fire hghters should wear appropriate

protective clothing and respiratory protection. Wear a self-containel breathing apparatus (SCBA) with a full facepiece operated in the pressure-

demand or positive-pressure mode.

* Zinc dust refers to the product of zinc vapor condensation, and zinc powder to rhe product of molten zinc atomization (Zinc Dust and Znc Powder: Their

Producrion, Propenies, and Applicarions, B.C. Hafford, W.E. Pepper, and T.B. Lloyd, 1982). Dust 100% thru 74-grn sieve; a 0.96-J spark can ignite a cloud' The

ignirion temperature in CO, is 896 "F (480 "C). The reaction temperature in a nitrogen atmosphere is I I l2 "F (60O "C)

Section 5. Reactivitv Data
i inreactexothermica|lyandignitespontaneous|yinair.

Hazardous polymerization canno( occur.
Chemical Incompatibilities: Zinc dust is an explosion hazard when reacted with acids, chlorates, oxidizing agents (sulfur and oxygen)' haloge-

nated hydrocarbons, hydrazine mononitrate, hydroxylamine, ammonium nitrate, barium dioxidc, barium nitrate, cadmium, performic acid'

manganese chloride, nitric acid, ethyl acetoaceratc and tribromoneopentyl alcohol, telturiurn, carbon disulfide, lead azide' magnesium and barium

nitrate and barium dioxide, selenium. sodium pcroxide, potassium nitrate, and water. In humans, a toxic effect results from inhaling 124 mglnf of

zinc metal/powder for 50 min.
Hazardous Produc6 of Decomposition: Thcrmal oxidative decomposition of zinc can produce highly toxic fumes. Above 999 "F (537 "C)

vaponztl zinc burns in air with a blue-green flamc to producc zinc oxide fumes-

Copyrilt, O 1989 6.nium Puhliittiog Co.Porlkn.
Aay cmcij w r rcFod6kil wklril dt poltlishc/r pcmirskn is poltibitod.



No.73 Zinc Mctal/Powder l l l89

Leak,

Section 8. Special Protection Data liil,:1r

: Wear protective eyeglasses or chemical saf
Respirator: For zinc oxide dust or fume concentrations up to 50 mg/m3 and 250 mglmt, use, respectively, a fume (high-efficiency particulate)
respirator or an air-supplied or self-contained respirator with a full facepiece. Follow OSHA respiralor regutations (29 CFR I 910. t 34). For emer-
Sency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wearan SCBA.
Warning: Air-purifying respirators do nar protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below established TLVs-tWAs
(Sec- 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium
ref. 103).
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminat€d clothing before wearing. Remove this material ftom your shoes and equipment. Wash thoroughly before changing to street clothes.
Comments: Never eat, drink, or smoke in work areas. Prac(ice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or

Section 9. Special Precautions and Comments

aza
GiIi cercrnoeen-

::.Ti1?_11.1"u":.Zinc 
is.relatively nonto.xic,. but.wh€n combined wirh oriier marcrials such as oxygen or mineral acids, rhe resulring com-

pounds can have toxic cffecls- It is not readily absorbed through the skin, -qas(roinrcsrinal (CI tract), oi lungs. Although mo$ inorgan ic ziic com-
pounds are potential causes of gaslroenteric irritation, a high-Gvel dosc is-rclatively nontoxic when ingested . Zinc isconsidered €ssential to lifer
Ingcstion of soluble salts may cause naus€a and vomiting. sluggishness, and light-hea<Iedness. Inhalari,on of zinc fumes normally generated b
zinc and eltr€r-n: heat may causr- metalfume fever. which is aciompanicd by throat dryness and irritation, coughing, weakness, iy"spnea, and
generalized aching that generally passes within 24 hr. These symptoms uruully begin 3 to t0 hr after exposure and rcsotve within 24 to 4g hr. In-

3l1T,tj^1T.*:ltt ":lemild 
imtatiorr to the upper retpirutory tract. Prolonged skin conract with zinc may cause a mild, drying dermatitis.

Medical Co-nditions Aggravated by Long-Term Exposure: 
-Since 

metallic zinc particulates can be 
".;;;;;;i";;;;;;;;inhalation of zinc dust could lead to respiratory complications.

Target Organs: Respiratory system.
Primary Entry: Inhalation, ingestion.
Acrrte Elfects: Metal fume fever is an acutq self-limiting condition, witfiout recognizcd complicaiions, aftercffects, or chronic forms. Symptoms
appear several hours after exposure- Removal from exposurc normalty alleviates symptoms urith no residual or cl6onic cfferets. A &grec of
tolerance may result firom continued exposure, but is quickly lost aftei a day or two oi nonexposurc.
chronic Effects: zinc and zinc powder have linle hisiory ofcausing chronic effects
FIRSTAID
Eyes: Flush 1nr-nediately' including 9n9er the eyelids, gently but thoroughly with flooding ar111un15 of running water for at least 15 min..
Skin: After rinsing affected area with flooding amounG of water, wash ii with soap ard w-ater.
rnhaladon: Remove exposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconsii,oo. or 

"or,nJsing 
person. If ingested, have that conscious person drink I to 2 glasses of

water, then induce repeated vomiting until vomit is clear. Physician's Noie Calcium diiodium edetate (CaNar-EDiA) has been used medically
to increase the rate of zinc removal from the body; however, this usually results from chronic fume exposure o-r expo,surc to zinc salts, not to zinc
metal powders.
After first aid, get appropriate in-planf paramedig or community medical attention and support.

Spill/Leak: Notify safety personnel of powder snills. E
inhalation and eye contact- Use nonsparking tools for cleanup. Sweep or otherwise place the spilled material in an appropriate, pressure-vented,
dry-metal container (with lid) for later disposal. Container should be pressure vented- Avoid creating airbome dust conditions.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
OSIIA Designations
Air Contaminant (29 CFR 1910.1000, Subpart Z): Nor listed
EPA Designations
RCRA Hazardous Wasre (40 CFR 261 .33): Not listed
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): l00O lb (454 kg) [* per Clean Warer Act, Sec. 307(a)]
SARA Extremely Haz-ardous Substance (40 CFR 355): Not listed
Zinc or dust) is listed as SARA Toxic Chemical (40 CFR 372_65)

Storage Requirements: Store in.ouet a
Never store with acids, halogenated hydrocarbons, or strong alkalis.
Engineering Controls: Avoid breathing dust or fumes. Use good housekeeping and cleaning techniques to minimize airborne particulates and to
prevent dust accumulation. Provide suitable training in personal hygiene and in the cause and effect of metal fume fever. Prevent exposure of
workers with respiratory problems or gastrointestinal disorders-

Transportation Data (49 CFR l7LlO2)
IMO Shipping Name: Zinc, powder or dust, nonpyrophoric
IMO Hazard Class: 4.3
IMO Label: Dangerous when we{
IMDG Packaging Group: II

IMO Shipping Name: Znc, powder or dust, pyrophoric
IMO Hazard Class:4.2
IMO Label: Spontaneously combustibte
IMDG Packaging Group: II

MS D S CoUecdoa References: 2, 4-l l, 24, 3 t, 394 l. gO, g 1,84,95.9 l. I 09
Preparedby:MJA||i@eRcviewjDJWi|son,CIH;Medica|Review:WarrenSi|verman,MD
coPy''!ttol9E9byc.ni!fF!,briJiin!cgPfdiF.Aiyfiatq6EFbrt,ctixwindiEFdi.n./5FrdJsirnisprolribiro<l.Jrd1rf$b6.si.'bili|yofi6f@

:ffi*I,*3:I:::f:Ylll,1$*ng,::ThGtE6r:tdnr|.Fwdioorrehior@in_.cqiumn*turi4ccpcrrincxrgdrmwrlm.ic!@16mEprcffiidr. r'drssuffim ctrfiihilily .s lo tbc r@<y .t iuiqbility of reh inf<mti6 ftr:ppli<atkh ao arr Frrha$r\ in@ndcd pur?cc d fd consltrccof its o*



ATTACHMENT 2

ACTIVITY HAZARD ANALYSES

Final Site-Specific Health and Safety Plan
Metal D€bris Reef and M€lal Slag Arero

Parcel E, Hmten Point Shipyard
DCN: FWSIRAC-O4-2236

CTO No. 0072, Revisior 0, 06/29104



ACTMTY HAZARD ANALYSTS (AHA) 1
Environmental Resources Sunrey

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Stens Possible Hazards Protection Aeainst Hazards
The purpose of this activity is to document existing enyironmental conditioru and ensure no impacts to sensitive
soecies or their habitat durine site characterization activities.
l. Drive vehicle to site. Vehicle could hit someone

or something.
Follow traffrc rules and regulations within and around
project site. Wear seatbelts in all vehicles at all times.
Drive defensively and be aware of police and fire
emersency vehicles around shipyard.

2. Unload equipment
and materials, if
needed.

Lifting of equipment or
materials from vehicle could
cause stain to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulkyftreavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 oounds. use two people to lift.

3. Observe potential
habitat areas.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards. Only walk on
surfaces that have the stength and integrity to support
employees safely. Avoid walking on riprap or other
uneven surfaces, if possible. Some areas have metal
marker stakes placed by a previous contractor.
These stakes should be tagged or marked with spray
paint so that workers avoid them. If possible the
stakes should be removed (if acceptable to client) or
caooed nrith orotectors.

Worker could be struck bv
vehicles.

Wear high-visibility reflective vests at all times in work
areas. Make eye contact with operators of vehicles. Use
taffic contols or barricades, if necessary, to keep traffic
awav from workers.

4. Delineate potential
habitat areas with
rnarkers or barricades.
ifneeded.

Handling ofbarricades
could cause strain to
worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulkylheavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds, use two people to lift. Carry barricades
to side ofbody and ensure that all tips are pointed
toward the ground.

Notes:

CIH - Certified Industrial Hygienist
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Notes:

CIH - Certified Industrial Hygienist
MSDS - Material Safety Data Sheets
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Final Site-Specific Health and Safety Plan
Metal Debris Reef and Metal Slag Areas

Parcel E, Huniers Point Shipyard
DCN: FWSD-RAC-O4-2236

CTO No. 0072. Revision 0. 06/29104

ACTMTY H,AZARD ANALYSTS (AHA) 2
Landside Topographic and Geophysical Sunreys

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
The purpose of this activity is to gather elevation and geophysical data for the study areas. This data will be used to
develop elevation contour maps of the upland areas and cultural feature maps that will detail the locations of potential
interferences. such as structures. fences. and utilities.
1. Drive survey vehicle

to site.
Vehicle could hit someone
or sometling.

Follow faffrc rules and regulations within and around
project site. Wear seatbelts in all vehicles at all times.
Drive defensively and be aware of police and fire
emersencv vehicles around shipvard.

2. Unload equipment
fromvehicle.

Lifting of instruments
from vehicle could cause
strain to worker.

Use proper lifting tecbniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting help
when moving bulky/treavy materials and equipment. Use
hand truck ifneeded. For loads greater than 50 pounds, use
two oeoole to lift.

3. Move equipment to
designated survey
location.

Handling of instruments
could cause strain to
worker.

Carry instruments as required by the manufacturer of the
instrument. Use staps when provided and adjust for
comfort. Use care when walking so that there are no sudden
jerks or mis-steps that can cause the worker to strain to
maintain contol of the instrument. Get assistance from
other workers if several instruments must be carried. For
loads sreater than 50 pounds, use two people to carrv.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards. Only walk on surfaces
that have the shength and integrity to support ernployees
safely. Avoid walking on riprap or other uneven surfaces,
if possible. Some areas have metal marker stakes placed
by a previous contractor. These stakes should be tagged
or marked with spray paint so that workers avoid them.
If possible the stakes should be removed (if acceptable to
client) or capped with protectors.

Survey and mark
subsurface features, as
necessary.

4. Worker could be struck by
vehicles.

Wear high-visibility reflective vests at all times in work
areas. Make eye contact with operators of vehicles. Post an
observer, as needed, when surveyor is using instruments (a
surveyor is often focused on the task and rnay not be aware
of nearby tra{fic). Use traffic controls or barricades, if
necessary. to keep traffic away from workers.

Use of spray paint to mark
underground utilities and
anomalies could expose
worker to paint or fumes.

Follow manufacturers' instructions on use ofpaint. Review
MSDSs. Never point spray paint canisters at another
person.

Mismarking utilities could
create unknown hazards.

Use following universal color codes for utilities: Blue -
Water: Red - Eleckical: Yellow - Gas; Green - Sewer.

When carrying stakes,
worker could trip and
irnpale body.

Carry stakes in leather or canvas bag that is puncture-proof,
and carry bag to side ofbody. Ensure that all tips are
pointed toward ground at all times.

Installation of wooden
stakes presents puncture
and splinter hazards.

Keep stake tip pointed at ground. Wear leather gloves. Use
caution when using tools to pound stake in.



ACTMTY HAZARD ANALYSIS (AIIA) 3
Marine Bathymetric and Geophysical Sunreys

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Stens Possible Hazards Protection Aeainst Hazards
The purpose of this activity is to gather bathymetric and geophysical datz for the study areas. This data will be used
to develop elevation contour maps of the offshore areas and to correlate the geophysical results with the site
bathvmetrv to select representative locations for placement of borings.
l. Drive vehicle to site. Vehicle could hit someone

or something.
Follow traffic rules and regulations within and around
project site. Wear seatbelts in all vehicles at all times.
Drive defensively and be aware of police and fue
emerqencv vehicles around shioyard.

2. Unload vessel and
equipmentftom
vehicle and set up
base station.

Lifting of equipment from
vehicle could cause stain to
worker,

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds, use two people to lift.

3. Assemble vessel. Worker could come into
contact with electrical
hazards during inflation of
vessel.

Inspect equipment used to inflate vessel prior to use.
Remove any broken or damaged equipment from
service. Use tools for intended purposes only and in
accordance with manufacturer's instructions.

4. Inspect vessel. Improper inspection of
vessel could cause workers
to be exposed to hazards
associated with operating
vessel and working on
water.

Ensure that a competent person inspects vessel and all
associated equipment and that vessel is in safe operating
condition. Inspect vessel, including emergency
equipment, before use and at start of each shift. Veriff
that vessel is equipped with kill switch, and location of
switch is lnown by all site workers. Operator's manual
must be available and reviewed prior to operation.

5. Carry vessel to water
and put in water.

Workers could be struck bv
vessel.

When carrying vessel, clear area of all non-essential
oersonnel.

Lifting of vessel could cause
strain to worker.

Ensure two or more persormel are used to carry vessel to
water. Do not place any equipment in the vessel until
the vessel is in the water. Use proper lifting tecbniques
such as keeping the back shaight,lifting with legs, and
limitins twistins.

Slip, trip, and fall hazards
could be present.

Visually inspect path and mark, barricade, or eliminate
slip, trip, and fall hazards. Only walk on surfaces that
have the stength and integrity to support enployees
safely. Avoid walking on uneven or slippery surfaces.

Move equipment onto
vessel.

Handling of instruments
could cause stain to
worker.

Carry instruments as required by the manufacturer of the
instrument. Use straps when provided and adjust for
comfort. Use care when walking so that there are no
sudden jerks or missteps that can cause the worker to
stain to maintain control of the insfument. Get
assistance from other workers if several instruments
must be carried. For loads greater than 50 pounds, use
two oeoole to carrv.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and marb barricade, or
eliminate slip, trip, and fall hazards. Only walk on
surfaces that have the stength and integrity to support
employees safely. Avoid walking on uneven or slippery
surfaces.
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ACTrr/rTY HAZARD ANALYSTS (AHAI 3
Marine Bathymetric and Geophysical Sunreys

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Marsotto. CIH

Job Stens Possible [Iazards Protection Against Hazards
Worker could fall offof
dock or vessel into water.

Wear USCG-approved Type I, III or V life preservers
when on water. Life rings and ropes meeting USCG
requirements will be placed on or near debarkation
points for vessels and will also be on each vessel.
Securely anchor or dock vessels. Position docked
vessels with minimum of two lines. Dri not load vessel
in adverse weather conditions or dangerous seas.
(Approval to work in, on or near water must be made by
the Proiect Superintendent and the SSHS.)

7. Mountmultibeam
sonar head for
bathvmetric survev.

Pinch points could be
present when lowering
sonar.

Use care when setting up equipment. Wear leather
gloves and get assistance from other workers if
necessary.

Start outboard motor
and operate vessel to
perfomr survey.

8. Worker could fall
overboard.

Wear USCG-approved Type I, III or V life preservers at
all times when on water. Remain seated whenever
vessel is moving. Do not operate vessel in adverse
weather conditions or danserous seas.

Vessel could sinh tip, or get
standed.

Do not exceed maximum weight capacity for vessel.
Operate vessel with a minimum of two personnel on
board. Do not use vessel without shore support
personnel and remain in constant radio contact with
shore support personnel. Never pitchpole or broach any
waves.

Vessel could come into
contact witl other vessels.

Watch for other vessels in area and avoid close calls or
collisions. Watch for wake from other vessels. Be
familiar with the "Rules of the Road" thatregulate
movement of boat traffic. Veri$ ttrat vessel has
required USCG-approved liehtine and sienaline devices

Sonar or vessel motor could
contact debris or sediment
surface.

Do not operate vessel near shoreline. Avoid sediment
surface by turning sonax to an angle of30 degrees.
Watch for (know their locations or mark with buoys)
objects hidden under water at higher tides (pilings,
islands, anchor lines, and so forth). Give wide berth to
rocks, ledges and man-made subsurface obstructions. In
the event vessel becomes grounded at times of low tide,
do not move vessel until enough water returns to refloat
it,

Equipment could be crushed
or fall overboard.

Do notplace instruments near edge of vessel when not
inuse ornotsecured. Secure equipmentto vessel or
personnel when appropriate. Secure all radios and cell
phones. Maintain sood housekeepins.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and mark or eliminate slip,
trip, and fall hazards. Only work on surfaces that have
the strength and integrity to support employees safely.
Maintain work areas and means of access in a safe and
orderly fashion. Ensure that loads are properly
distributed in vessel.

Fire could occur. Carry one l0-pound, ABC, dry chemical fire
extinguisher on vessel. Evacuate vessel iffire cannot be
contained witi one fire extineuisher.

Final Site-Specific Health and Safety Plan
Metal Debris Reef and Meal Slag Areas
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ACTTrTY HAZARD ANALYSIS (AHA) 3
Marine Bathymetric and Geophysical Sunzeys

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
9. Tie array of

magnetometers behind
vessel.

Handling of instruments
could cause strain to
worker.

Handle instruments as required by the manufacturer of
the instument. Get assistance from other workers if
loads creater than 50 nounds must be lifted.

Pinch points could be
Dresent.

Use care when handling equipment. Wear leather gloves
and set assistance fiom other workers ifnecessarv.

Worker could get foot
caught in rope used for
towine ailav.

Mark rope for visibility. Stay clear of rope if possible.
Maintain work areas and means of access in a safe and
orderlv fashion.

10. Towarrayof
magnetometers behind
vessel for geophysical
survey.

Array could get snagged in
debris.

Perform bathymetric survey prior to geophysical survey
and review bathymetric data for areas that should be
avoided. Watch for (know their locations or mark with
buoys) objects hidden under watet at higher tides
(pilings, islands, anchor lines, and so forth). Give wide
berth to rocks, ledges, and man-made subswface
obsfructions.

Notes:

CIH - Certified Industrial Hygienist
SHSS - Site Health and Safety Specialist
USCG - United States Coast Guard
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ASIIVITY HAZARD AIiIALYSIS IAHA) 4
Landside Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Mareotto. CIH

Job Steps Possible Hazards Protection Against Hazards
The purpose of this activity is to collect landside borings for visual logging, radiological screening, sample
collection for chemistry and physical tests, and downhole geophysical investigating. The borings will be collected
from locations within the footprint of each of the two study areas and will be positioned within areas that are
detemdned to have slag and metal present. However, an attempt will be made to avoid material that may not be
penetrated by a hollow-stem auger.
l. Drive drilling vehicle

to site.
Vehicle could hit someone
or something.

Follow tafiic rules and regulations within and around
project site. Wear seatbelts in all vehicles at all times.
Drive defensively and be aware of police and fne
emergencv vehicles around shipyard.

2. Unload equipment
and materials.

Load could have shifted
during tansport or be
poorly tied down, causing
load to be unstable.

If load has shifted or tie-downs are poorly installed, do
not stand near truck or load. If necessary, remove each
tie-down carefully and position heavy equipment on side
where tie-down is being removed to prevent load from
falline on that side.

Lifting of equipment and
materials from vehicle could
cause strain to worker.

Use proper lifting techniques such as keeping the back
straighg lifting with legs, limiting twisting, and getting
help whenmoving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 porurds, use two people to lift.

Cuts and abrasions could
occur while moving
eouioment and materials.

Use leather gloves when moving objects with sharp
contact points.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and marlg barricade, or
eliminate slip, trip, and fall hazards. Only walk on
surfaces that have the strength and integrity to support
erployees safely. Avoid walking on riprap or other
uneven surfaces. if possible.

3. Inspect drill rig. Improper inspection of rig
could cause workers to be
exposed to hazards
associated with operating
mechanical devices.

Ensure that a competent person inspects rig and all
associated equippent and that rig is in safe operating
condition. Inspect equipment, including brakes, tire
pressure, cables, and hydraulic and pneumatic hoses,
before use and at start ofeach shift. Tag and remove
from seryice faulty or unsafe equipment. Verify that
emergency shutdown system is clearly marked, and
location is known by all site workers. VeriS that
shutdown system works properly when trip wire is
pulled or pushed. There must be at least two kill
switches on the drill rig. Implement EHS 6-2. Operator's
manual must be available and reviewed prior to
operation.

4. Screen area around
boring for radioactive
materials.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and marlg barricade, or
eliminate slip, trip, and fall hazards. Only walk on
surfaces that have the stength and integrity to support
employees safely. Avoid walkrng on riprap or other
uneven surfaces, if possible.
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ACTTVTTY HAZARD ANALYSTS (AIIA) 4
Landside Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Lisa Tolbert Reviewed by: Roser Mareotto. CIHCreated bv:

Job Steps Possible Hazards Protection Against Hazards
5 . Ifneeded, hand-

auger initial feet of
borins.

Hand-augering, digging, or
post-holing could cause
injury to lower back.

Bend knees and use proper posture and back support
while hand-augering, digging, or post-holing boring
location. Ifhand augering, bend knees and use two
people, if necessary, to remove auger from hole. If post-
holing, ensure that area is clear before stiking ground
with pike used to break up ground surface.

Hand-augering, digging, or
post-holing over long
periods of time could cause
muscle strain.

Maintain steady pace and follow rest periods given on
job. Select a position during hand-augering to minimize
following stressors: chronic muscle contraction or
steady force; exheme or awkward positions; repetitive
forceful motions; or excessive gripping, pinching, or
pressing. Rotate the task with other workers.

Slip, trip, and fall hazards
could be present due to
boreholes.

Protect all open boreholes as any open excavation ifleft
unattended (on this project, all boreholes should be
frlled before end of day). Watch footing in area. Ensure
that all hazards have been marked or removed.

Worker could be struck bv
vehicles.

Wear high-visibility reflective vests at all times in work
areas. Make eye contact with operators of vehicles.
Barricade and mark drilling sites for visibility. If
necessary, perform traffic controls in accordance with
the Traffrc Control Plan.

Worker could experience
stain from use of tools.

Inspect all tools for damage before use. Do not use
damaged tools (nrark and tag "out of service"). Maintain
steady pace and follow rest periods given onjob. Select
hand tools to minimize following stessors: chronic
muscle contraction or steady force; extreme or awkward
finger/hand/arm positions; repetitive forcefirl motions; or
excessive gripping, pinching, or pressing with hands and
finsers.

Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Remove PPE properly and
wash hands. Immediately leave area if radioactive
materials are present, until the area has been cleared for
entrance by the Site Radiation Safety Officer and the
SHSS.

6. Position and setup
drill rig and
associated
equipment.

Failure to review site layout
plan could cause exposure
to potential hazards such as
electrocution, damage to
undergrouud utilities, or
trpping rig over in unstable
soil conditions.

Do not move drill rig into any work area until a site
layout plan has been completed and route oftravel to
any worksite has been assessed for hazards (overhead
lines and stability of roads and ground). At the pre-
activify safety briefing, discuss the site layout plan and
analysis of route of travel, along with AHAs. Do not
place rig within 15 feet ofany overhead electrical lines.
When hand-augering a locatioq ensure that hand-
augered area is equal to outside diameter ofauger used
to advance boring, if applicable. Use a spotter for
oositionins as necessary.

Page 2 of5

Final Site-Specific Ilealth and Safety Plan
Metal Debris Reef and Metal Slag Areas

Parcel B Huters Point Shipyard
DCN: FWSD-RAC-D4-2236

CTO No. 0072. Revision 0.06/?9/04

A}tA 4 - Lodsilc Srbsurfrcc Cdirgd@



ACTI\nTY HAZARD ANALYSIS (AHAI 4
Landside Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Margbtto, CIH

Job Stens Possible Hazards Protection Aeainst Hazards
Rig could contact overhead
lines if tansported with
mast raised, causing electric
shock.

Never move rie when mast is extended.

Worker could become
pinned between rig and
other truck cofirponents, or
worker could be pinned
under rig ifrig is serviced
ftom under the truck.

When any part of rig or equipment is in motion, stand
far enough away from moving parts to avoid being
pinned between moving pars. Do not work under rig or
truck while rig is supported by lifting jacks. If work
must be done under rig or truck, the drill crew supervisor
must contact the SHSS to ascertain a safe method for
lockout of equipment to ensure that adequate 6lesking is
installed.

High winds could
destabilize rig. Mast could
act as a conductor during a
thunderstorrn

Check weather conditions and forecasts to determine if
conditions are acceptable for use ofrig. Do not operate
rig if winds exceed manufacturer's recommended
tolerances.

Worker could be exposed to
noise.

Wear earplugs whenever drill rig is in operation, if
necessarv.

Worker could be exposed to
pinch points.

Avoid placing hands close to moving machinery. Wear
leather gloves, as appropriate. (Do not wear gloves when
near moving parB as gloves or clothing may become
entangled in the moving part.) Do not wear loose
clothins around anv drill ris.

Electrocutions, explosions,
and so forth could occur.

Obtain and examine copies of all pertinent drawings
prior to performing this task. Locate and mark existing
underground utilities using universal marking codes.
Obtain Underground Service Alert clearance (800-642-
2444)pior to work.Inspectthe area of drilling activity
for overhead obstructions. Contact service facility
engineer before working near utilities. Ensure that
weight of rig is evenly distributed on ground and is not
so heavy as to damage any underground lines that may
be near the surface (shallow buried PVC lines).

7. Startup rig and
advance borehole via
augering.

Pressurized hydraulic lines
could rupture, causing
release of hot hydraulic
fluid. Hot fluid could ignite
if contact is rnde with
engine, burn workers, and
cause enyironmental
contamination.

Ensure that personnel are trained in use of drilling
equipment. Inspect all hydraulic lines before placing rig
in service. Any damaged hoses or connections must be
replaced before unit is used. Immediately shut down
equipment if lines rupture. Ensure that fust aid kit is
readily available to treat injured workers. Ensure that a
20-pound dry chemical ABC fire extinguisher is readily
available. Ensure that a spill control kit is available at
the drilling location. If rupture occurs, as quickly as
possible, berm the liquid to minimize the area ovet
which the liquid spreads. Ensure that all pressurized
lines have whip checks.
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ACTTVTTY HAZARD ANALYSTS (AHAI 4
Landside Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margotto. CIH

Job Stens Possible llazards Protection Asainst llazards
Air hoses or hydraulic hoses
under pressure could
suddenly release, whip, and
hit workers causing severe
injury.

Do not disconnect air hoses and compressors until hose
line has been bled. Visually inspect all connections of
any lines under pressure. Use safety clamps (whip
checks) to connect each side ofconnection to other if
connection breaks (safety clamps will keep hoses from
whipping under sudden release ofpressure). Tie back or
attach hoses wherever possible to minimize length of
hose that could whip around ifthere is sudden release of
Dressure.

Worker could be exposed to
chemical or radiological
agents.

Verify selection of PPE. Review all MSDSs. 11
radiological materials are encountered, STOP WORK,
and leave area. Do not retum to area until authorized bv
Site Radiological Safety Officer and the SHSS.
Decontaminate drilling implements after use (or cover
contaminated parts when moving to the next dtilli"g
site). Avoid exposrue to dust. Use dust contol as
necessary and possible. Drum and label all soil cuttings.
Determine if PPE is contaminated (based on exposure to
contaminants) and place contaminated PPE in a separat€,
properly labeled, container. Discard other PPE as
approved bv the Metal ReeflSlae PiM and PESM.

Workers could place hands
into moving parts of rig, or
lssss gl6thing could become
entangled in moving
machine parts, either of
which could iniure worker.

Guard all chains, sprockets, and moving parts. Do not
wear loose clothing or anyjewelry. Ensure that operator
verbally alerts all workers and visually verifies that all
workers are clear of dangerous parts of equipment
before starting or engaging equipment.

Worker could be exposed to
noise.

Wear earplugs whenever drill rig is in operation, if
necessarv.

Worker could be exposed to
ninch ooints.

Avoid placing hands close to moving machinery. Wear
gloves, as appropriate. Keep constantly alert.

8. Extract boring and
move to sampling
location.

Lifting of borings could
cause strain to worker.

Use proper lifting techniques such as keeping the back
staight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds. use two people to lift.

Borings could make contacl
with someone or something
while being carried and are
prone to slio.

Wear gloves, as appropriate. Be aware ofpeople or
objects that may be vertically or horizontally within
length of boring.

9. Decontaminate all
reusable materials
and equipment.

Lifting of equipment and
materials could cause strain
to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when movrng bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds. use two peoole to lift.
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ACTMTY HAZARD ANALYSIS {AHA} 4
Landside Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by, Rqggll4arggtto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available, Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection will
determine selection of PPE and respiratory protection.
Remove PPE properly and wash hands.

Decontamination area may
become slippery.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards as feasible. Maintain
proper illumination in all work areas. If decontaminating
on plastic sheeting, use caution since plastic sheeting is
extremelv slippery. Wear boots with good traction.

Notes:

AHA - Activity Hazard Analysis
CIH - Certifred Indushial Hygienist
EHS - Environmental Health and Safety
MSDS - Material Safety Data Sheet
PESM - Project Environmental and Safety Manager
PjM - Project Manager
PPE - personal protective equipment
PVC - polyvinyl chloride
SHSP - Site-Specific Health and Safety Plan
SHSS - Site Health and Safety Supervisor
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ACTTVITY IilAZARD ANALYSIS (AHAI 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed bv: Roger Mareotto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
The purpose of this activity is to collect marine (offshore) borings for visual logging, radiological screening, and
sample collection for chemistry and physical tests. The borings will be collected from locations around the perimeter
of each of the two study areas with either a hollow-stem auger or a vibracore systenL depending on site conditions.
Since it is not yet known how far into the bay the metal debris reef and metal slag areas extend, a barge may be needed
for drilling offshore with the hollow-stem auger. If a barge is required, the vibracoring may be eliminated, and all
borings will be collected with a hollow-stem auger.

In addition, surface water samples will be collected during boring activities for use as supply water for column settling
and elutriate tests and for chemical analvsis.
l. Drive vehicle to site

or submarine bay.
Vehicle could hit someone
or something.

Follow traffic rules and regulations within and around
shipyard. Wear seatbelts in all vehicles at all times. Drive
defensively and be aware of police and fire emergency
vehicles around shipvard.

2 . Unload equipment
and materials from
vehicle.

Load could have shifted
during tansport or be
poorly tied down, causing
load to be unstable.

If load has shifted or tie-downs are poorly installed, do not
stand near truck or load. If necessary, remove each tie-down
carefully and position heavy equipment on side where tie-
down is lsing removed to prevent load from falling on tiat
side.

Lifting of equipment and
materials from vehicle
could cause strain to
worker.

Use proper lifting techniques such as keeping the back
shaight, lifting with legs, limiting twisting, and getting help
when rnoving bulky/heavy materials and equipment. Use
hand truck ifneeded. For loads greater than 50 pounds, use
two people to lift.

Cuts and abrasions could
occur while moving
eouioment and materials.

Use leather gloves when moving objects with sharp contact
points.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and marl barricade, or
eliminate slip, fiip, and fall hazards. Only work on
walkingiworking surfaces that have the stength and
integnty to support ernployees safely. Openings l8 inches or
more in diameter must be covered and marked. All openings
less than 18 inches in diameter and all holes must be marked
or barricaded. Avoid walking on uneven or slippery
surfaces.

3. Ifusing Zodiaks,
-assemble vessels.

Worker could come into
contact with electrical
hazards during inflation of
vessel.

Inspect equipment used to inflate vessel prior to use.
Remove any broken or damaged equipment from service.
Use tools for intended purposes only and in accordance witlr
manufacturer's instuctions.

4. Inspect vessels. Irrproper inspection of
vessel could cause workers
to be exposed to hazards
associated with operating
vessel and working on
water.

Ensure that a competent pe$on inspects vessel and all
associated equipment and that vessel is in safe operating
condition. Inspect vessel, including emergency equipment
and life preseryers, before use and at start of each shift.
Veriff that vessel is equipped with kill switch, and location
of switch is known by all site workers. Operator's manual
must be available and reviewed orior to operation.
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ACTTVITY I.{AZARD ANALYSIS (AHA) 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
5. Carry vessels to

water and put in
water.

Workers could be struck bv
vessel.

When carryrng vessel, clear area of all non-essential
personnel.

Lifting of vessel could
cause stain to worker.

Ensure that two or more personnel are used to carry vessel
to wat€r. Do not place any equipment in the vessel until the
vessel is in the water. Use proper lifting techniques such as
keeping the back straight, lifting with legs, and limiting
fwisting.

Slip, trip, and fa1l hazards
could be present.

Visually inspec! path and mark, barricade, or eliminate slip,
trip, and fall hazards. Only walk on surfaces that have the
strengttr and integrity to support employees safely. Avoid
walking on uneven or slippery surfaces.

6. Move equipment
onto vessels and set
up vibracore.

Handling of instruments
could cause stain to
worker.

Carry instruments as required by the manufacturer of the
instrument. Use straps when provided and adjust for
comfort. Use care when walking so that there are no sudden
jerks or mis-steps that can cause the worker to strain to
maintain contol of the instrument. Get assistance from other
workers if several instruments must be carried. For loads
sreater than 50 pounds, use two people to carrv.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards. Only walk on surfaces
that have the sfrength and integrrty to support ernployees
safelv. Avoid walking on uneven or slippery surfaces.

Worker could fall off of
dock or vessel into water.

Wear USCG-approved Type I, III or V life preservers when
on water. Securely anchor or dock vessels. Position docked
vessels with minimum of two lines. Do not load vessel in
adverse weather conditions or dangerous seas.

Start outboard motor
and operate vessel to
travel to sample
location.

Worker could fall
overboard.

Wear USCG-approved Tlpe I, III or V life preservers at all
fimes when oa water. Remain seated whenever vessel is
moving. Do not operate vessel in adverse weather
conditions or danserous seas.

Vessel could sink, tip, or
eet standed.

Do not exceed maximum weight capacity for vessel.
Operate vessel with a minimum of two personnel on board.
Do not use vessel without shore support personnel and
remain in constant radio contact with shore support
personnel. Never pitchpole or broach any waves.

Vessel could come into
contact with other vessels.

Watch for other vessels in area and avoid close calls or
collisions. Watch for wake from other vessels. Be familiar
with the "Rules of the Road" that regulate movement of boat
taffic. Verify that vessel has required USCG-approved
lishtins and sienaline devices.

Sonar or vessel motor
could contact debris or
sediment surface.

Do not operate vessel near shoreline. Avoid sediment
surface by turning sonar to an angle of 30 degrees. Watch
for (know their locations or mark with buoys) objects hidden
under water at higher tides (pilings, islands, anchor lines,
and so forth). Give wide berth to rocks, ledges and man-
made subsurface obstructions. In the event tle vessel
becomes grounded at times of low tide, do not move vessel
until enough water returns to refloat it.
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ACTTVITY HAZARD ANALYSIS (AHAI 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Reviewed by: Roger Margotto, CIHCreated bv: Lisa Tolbert

Job Steps Possible Ifazards Protection Against Hazards
Equipment couldbe
crushed or fall overboard.

Do not place instruments near edge of vessel when not in
use or not secured. Secure equipment to vessel or personnel
when appropriate. Secure all radios and cell phones.
Maintain good housekeeping.

Slip, trip, and fall bazards
could be present.

Visually inspect work areas and mark or eliminate slip, tip,
and fall hazards. Only work on surfaces that have the
strength and integrity to support employees safely. Maintain
work areas and means ofaccess in a safe and order$
fashion. Ensure that loads are properly distributed in vessel.

Fire could occur. Carry one l0-pound, ABC, dry chemical fire extinguisher on
vessel. Evacuate vessel if fire cannot be contained with one
fire extinzuisher.

8. If using large,
inspect vessel.

Improper inspection of
vessel could cause workers
to be exposed to hazards
associated with operating
vessel and working on
water.

Ensure that a competent person inspects vessel and all
associated equipment and that vessel is in safe operating
condition. Inspect vessel, including navigation lights, fuel
supply hose, life preservers, hull, and so forth, before use
and at start of each shift. Verify that inspection checklist
has been completed. Verify that vessel is equipped with kill
switclr, and location of switch is known by all site workers.
Operator's manual must be available and reviewed prior to
ooeration.

9. Move equipment
onto vessel and
board vessel.

Handling of instruments
could cause strain to
worker.

Carry instruments as required by the manufacturer of the
instument. Use staps when provided and adjust for
comfort. Use care when walking so that there are no sudden
jerls or mis-steps that can cause the worker to sfrain to
maintain cootol of the instrument. Get assistance from other
workers if several instruments must be carried. For loads
sreater than 50 pounds, use two people to carry.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and marlg barricade, or
eliminate slip, trip, and fall hazards. Only walk on surfaces
that have the strength and integrity to suppod eurployees
safelv. Avoid walkins on uneven or sliopery surfaces.

Worker could fall off of
dock or vessel into water.

Wear USCG-approved Tlpe I, III or V life presewers when
near water. Securely anchor or dock vessels. Position
docked vessels with minimum of two lines. Do not load
vessel in adverse weather conditions or danqerous seas.

10. Operate vessel to
tavel to location of
hollow-stem auger.

Worker could fall
overboard.

Wear USCG-approved Type I, III or V life preservers at all
times when on water. Remain seated whenever vessel is
moving. Do not operate vessel in adverse weather
conditions or dangerous seas.

Vessel could sink, tip, or
get shanded.

Do not exceed maximum weight capacrty for vessel.
Operate vessel with a minimum of two persormel on board.
Do not use vessel without shore support personnel and
remain in constant radio contact with shore support
nersonnel. Never nitchpole or broach anv waves.
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ACTTVTTY IJAZARD ANALYSTS {ArrA} 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roser Marsotto. CIH

Job Steps Possible Hazards Protection Asainst Hazards
Vessel could come into
contact with other vessels.

Watch for other vessels in area and avoid close calls or
collisions. Watch for wake from other vessels. Be familiar
with the "Rules of the Road" that regulate movement of boat
haffic. Verify that vessel has required USCG-approved
lishtins and sienaline devices.

Equipment could be
crushed or fall overboard.

Do not place instuments near edge of vessel when not in
use or not secured. Secure equipment to vessel or personnel
when appropriate. Secure all radios and cell phones.
Maintain sood housekeeping.

Slip, trip, and fall baz-ards
could be present.

Visually inspect work areas and mark, banicade, or
eliminate slip, tip, and fall ha"ards. Only work on
walking/working surfaces that have the strength and
integrity to support employees safely. Wear high-traction
boots. Use non-slip surfaces for work area. Maintain work
areas and means ofaccess safe and orderly. Close all open
deck hatches. Ensure that decls and stairways have
guardrails. Ensure that loads are properly distributed in
vessel. Do not allow oil and grease to build up on walking
surfaces.

Fire could occur. Carry one l0-pound, ABC, dry chemical fire extinguisher on
vessel. Evacuate vessel if fue carmot be contained with one
fue extinzuisher.

11. Dock vessel. Vessel could hit dock.
Personnel could fall off
dock or barge as lines are
thrown and barge is tied off
to dock.

Operator of vessel must have experience and training as
required by the USGS. Personnel on vessel and on dock
must be trained and competeut in procedures to dock vessel.
All other personnel must stand away from the edge of the
barge and non-trained personnel should not be on the dock.
Personnel working on edge ofbarge and on the dock must
wear Dersonal flotation devices.

12. Inspect auger. Improper inspection of rig
could cause workers to be
exposed to hazards
associated with operating
mechanical devices.

Ensure that rig and all associated equipment are inspected
by a competent person and that rig is in safe operating
condition. Inspect equipment, including cables and hydraulic
and pneumatic hoses, before use and at start ofeach shiff.
Tag and remove from service faulty or unsafe equipment.
Veriff that emergency shutdown system is clearly marked,
and location is known by all site workers. VeriS that
shutdown system works properly when tuip wire is pulled or
pushed. Irrplement EHS 6-2. Operator's manual must be
available and reviewed prior to ooeration.

13. Load augeronto
barse.

Hazards associated with
crane use may arise should
cranes be used.

Should cranes be used, an AHA will be developed.

14. Operate vessel to
travel to sarnple
location.

Boating hazards associated
with weather, other vessels
in area, water hazards
could be Dresent.

Do not operate vessel, or work in or near water until
clearance is received from Project Superintendent and the
SHSS. Ensure that inspections have been conducted. Follow
USCG rules for operation of vessels near other vessels.
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ACTTVTTY HAZARD ANALYSIS (AHA) 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed bv: Roeer Marsotto. CIH

Job Steos Possible Hazards Protection Against Hazards
1 5 .For vibracoring or

hollow-stem
augering, position
vessel and set up
drillrig and
associated
equipment.

Failure to review site
layout plan could cause
exposure to potential
hazards such as
electrocution, damage to
underground utilities, or
collision with underwater
obstacles.

Do not move drill rig into any work area until a site layout
plan has been corrpleted and route of tavel to any worksite
has been assessed for hazards (overhead lines and
underwater obstacles). At the pre-activity safety briefing,
discuss the site layout plan and analysis ofroute oftravel,
along with AHAs. Do not place vessel within 15 feet of any
overhead electrical lines. Use a spotter for positioning as
necessary.

Liftlng system rnay not
have sufficient rating for
weight be lifted, or it may
be defective. Coring cable
could break under stain.

Inspect A-frame w"inch and cable. Inspect cable prior to
work each day and constantly watch for kinks, stand breaks
and general condition. Verify the weight rating on the cable.
All personnel will stand clear of the cable during operations
and will ensure that they are wearing hard hats, safety
glasses, a safety vest, and eye and foot protection. The ESS
will ensure that personnel cornply with this requirement.

Vessel could contact
overhead lines if
hansported with mast
raised, causing electric
shock.

Never move vessel when mast is extended.

Worker could become
pinned between equipment
and other vessel
components.

When any part of equipment is in motion, stand far enough
away from moving parts to avoid being pinned befween
moving parts. If work must be done under rig, the drill crew
supenrisor must coniact the SHSS to ascertain a safe method
for lockout of equipment to ensure that adequate blocking is
installed.

High winds could
destabilize rig. Mast could
act as a conductor during a
thunderstorrn

Check weather conditions and forecasts to determine if
conditions are acceptable for use of rig. Do not operate rig if
winds exceed manufacturer's recommended tolerances.

Worker could be exposed
to noise.

Wear earplugs whenever drill rig is in operation, if
necessarv.

Worker could be exposed
to pinch points.

Avoid placing hands close to moving machinery. Wear
leather gloves, as appropriate. (Do not wear gloves when
near moving parts as gloves or clothing may become
entaneled in tle movins part.)

Electrocutions, explosions,
and so forth could occur.

Obtain and examine copies of all pertinent &awings prior to
performing this task. Locate and mark existing underground
utilities using universal marking codes. Obtain Underground
Service Alert clearance (800-642-2444) prior to work.
Inspect the area ofdrilling activity for overhead
obstructions. Contact service facility engineer before
working near utilities. Ensure that weight on vessel is evenly
distributed to avoid tippine or damaqins equipment.
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Created bv:

ACTwITY HAZARD ANALYSTS (AHAI 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Aeainst Hazards
16. Start up vibracore or

hollow-stem auger
and perform drilling.

Pressurized hydraulic lines
could rupture, causing
release of hot hydraulic
fluid. Hot fluid could ignite
if contact is made with
engine, burn workers, and
cause environmental
contamination.

Ensure that personn:l are trained in use of drilling
equipment. Inspect all hydraulic lines before placing rig in
service. Any damaged hoses or connections must be
replaced before unit is used. Immediately shut down
equipment if lines rupfire. Ensure that first aid kit is readily
available to treat rnjured workers. Ensure that a 20-pound,
ABC, dry chemical fire extinguisher and spill control kit are
readily available. Ifrupture occurs, as quickly as possible,
berm the liquid to minimize the area over which the liquid
spreads. Ensure that all pressurized lines have whip checks.

Air hoses or hydraulic
hoses under pressure could
suddenly release, whip, and
hit workers causing severe.
injury.

Do not disconnect air hoses and corr4rressors until hose line
has been bled. Visually inspect all connections of any lines
under pressure. Use safety clamps (whip checls) to connect
each side ofconnection to other ifconnection breaks (safety
clanrps will keep hoses from whipping under sudden release
ofpressure). Tie back or attach hoses whereverpossible to
minimize length of hose that could whip around if there is
sudden release of pressure.

Worker could be exposed
to chemical or radiological
agents.

Verify selection of PPE with ambient airlvisual monitoring.
Review all MSDSs. Decontaminate dri[ing implements
after use (or cover contaminated parts when moving to the
next drilling site). Drum and label all soil cuttings.
Determine if PPE is contaminated (based on exposure to
contaminants) and place contaminated PPE in a separate,
properly labeled, container. Discard other PPE as approved
by the Metal ReeflSlae PiM and PESM.

Workers could place hands
into moving parts of rig, or
loose clothing could
become entangled in
moving machine parts,
either of which could injure
worker.

Guard all chains, sprockets, and moving parts. Do not wear
loose clothing or anyjewelry. Ensure that operator verbally
alerts all workers and visually verifies that all workers are
clear of dangerous parts of equipment before starting or
engaging equipment.

Worker could be exposed
to noise.

Wear earplugs whenever drill rig is in operation, if
necessary.

Worker could be exposed
to oinch ooints.

Avoid placing hands close to moving machinery. Wear
sloves. as appropriate. Keen constantlv alert.

Slip, tip, and fall hazards
could be present.

Visually inspect work areas and marlg barricade, or
eliminate slip, trip, and fall hazards. Only work on
walkinglworking surfaces that have the shength and
integnty to support employees safely. Wear high-traction
boots. Use non-slip surfaces for work area. Maintain work
areas and means ofaccess in a safe and orderly fashion.
Close all open deck hatches. Ensure that decks and
stairways have guardrails. Ensure that loads are properly
distributed in vessel. Do not allow oil and grease to build up
on walking surfaces.

Page 6 of 8

Final Site-Specific Health and Safety Plan
Metal Debris Reef and Metal Slag Arcas

Parcel E, Hrmters Point Shipyard
DCN: FWSDRAC-04-2236

CTO No. 0072, Revision 0, 06/29104

AEA 5 - Mabe Slbsurfa@ CdioS.ds



ACTTVTTY HAZARD ANALYSIS (AHA) 5
Marine Subsurface Coring

Metal Debris Reef and Metal Slag Areas
Lisa Tolbert Reviewed by: Roger Margotto, CIHCreated bv:

Job Steps Possible Hazards Protection Asainst Hazards
17. Set aside boring for

transport to
sampling location.

Lifting of borings could
cause stain to worker.

Use proper lifting tecbniques such as keeping the back
staight, lifting with legs, limiting twisting, and getting help
when moving bulkyiheavy materials and equipment. Use
hand truck ifneeded. For loads greater than 50 pounds, use
two people to lift.

Borings could make
contact with someone or
something while being
carried and are prone to
slio.

Wear gloves, as appropriate. Be aware of people or objects
that may be vertically or horizontally within length of
boring.

18. Collect surface
water sample.

Worker or peristaltic pump
could fall overboard.

Wear USCG-approved Type I, III or V life preservers at all
times when on water. Only collect water samples when
vessel is stationary. Place peristaltic pump far enough away
from the edge ofthe vessel so that it is not knocked
overboard.

Worker could be exposed
to chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are available.
Wear required PPE and respiratory protection as specified in
the SHSP. Visual inspection and ambient air monitoring will
determine selection of PPE and respiratory protection.
Remove PPE properly and wash hands.

19. Pack samples for
shipment.

Manually moving materials
and equipment could cause
strains.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting help
when moving bulky/heavy materials and equipment. Use
hand truck when handling more than one box at a time. Try
to pack shipping boxes so that each box does not exceed 50
pounds. For loads greater than 50 pounds, use two people to
carTv.

Contents of sample
containers could leak,
causing exposure to worker
and possibly to people
handline shipoins box.

Ensrue that each container top is securely tightened. Pack
each container in a manner to prevent damage to container
during handling of shipping box and dwing tansportation.
Ensure that boxes meet required packaging standards based
on mode of tansportation used for shippine.

20. Decontaminate all
reusable materials
and equipment.

Lifting of equipment and
materials could cause stain
to worker.

Use proper lifting techniques such as keeping the back
staight, lifting with legs, limiting twisting, and getting help
when moving bulkylheavy materials and equifment. Use
hand truck ifneeded. For loads greater than 50 pounds, use
two people to lift.

Worker could be exposed
to chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are available.
Wear required PPE and respiratory protection as specified in
the SHSP. Visual inspection and ambient air monitoring will
determine selection of PPE and respiratory protection.
Remove PPE prooerlv and wash hands.

Decontamination area mav
become shppery.

Visually inspect work areas and marlg barricade, or
eliminate slip, trip, and fall hazards as feasible. Maintain
proper illumination in all work areas. If decontaminating on
plastic sheeting, use caution since plastic sheeting is
extemelv slippery. Wear boots with eood traction.
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Notes:

AHA - Activity Hazard Analysis
MSDS - Material Safety Data Sheet
PESM - Project Environmental and Safety Manager
PjM - Project Manager
PPE - personal protective equipment
PVC - polyvinyl chloride
SHSP - Site-Specific Health and Safety Plan
SHSS - Site Health and Safety Supervisor
USCG - United States Coast Guard

Page 8 of8

Final Site-Specific H€alth and Safety Plan
Metal Debris R€ef and Metal Slag Ar€as

Parcel E, Hunters Point Shipyard
DCN: FWSD-RAC-04-2236

CTO No. 0072, Revision 0,0629104

AHA 5 . MdiDe Subsurfrq Csir&dd



ACTTVTTY HAZARD ANALYSTS (AHA) 6
Sub surfa ce Charac terizati on

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
The purpose of this activity is to collect soil and sediment samples for chemistry and physical tests and perform

downhole geophysical investigations. For chemical testing of the landside borings, a sediment sample will be
collected from each boring at the following three depths: 1) a depth corresponding to approximately l/2 the total
thickness of the metal debris, 2) immediately below the metal debris, and 3) the bottom of each approximately 10-
foot-deep boring. For chemical testing of the perimeter borings, a sediment sample will be collected from each
boring at the following three depths: 1) the surface,2) the same elevation as the bottom of the adjacent metal debris,
3) the bottom of each approximate l0-foot-deep boring. For geotechnical testing, sediment from the fnst sample
depth (a sample from a depth corresponding to approximately 112 the total thickness of the metal debris) that is left
over after collection of the sediment sample for chemical analysis will be used for geotechnical testing.

Immediately after sample acquisition, the sample core will be screened for potential radiological contamination. If
radiological contamination is presen! the sample core will be containerized, and samples will not be collected from
the core.
1. Move boring to

sampling location.
Lifting of borings could
cause strain to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 oounds. use two peoole to lift.

Borings could make contact
with someone or something
while being carried and are
orone to slio.

Wear gloves, as appropriate. Be aware of people or
objects that may be vertically or horizontally within
length of boring.

Remove fittings and
open sampler.

2. Cutting irnplement could
injure worker's hands.

Wear nitrile or leather gloves while opening sampler. If
using a knife or saw, cut away from your body. Watch
placement of hands to make sure that they are away
frompath of cutting implement. Ensure that sarnple tube
is stable before cuttins.

Worker could experience
strain fromuse of tools.

Inspect all tools for damage before use. Do not use
damaged tools (mark and tag "out of service"). Maintain
steady pace and follow rest periods given on job. Select
hand tools to minimize following stressors: chronic
muscle contraction or steady force; exteme or awkward
finger/hand/arm positions; repetitive forceful motions; or
excessive gripping, pinching, or pressing with hands and
finsers.

Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratory protection. Remove PPE properly and wash
hands.

3. Screen core for
radiological
contamination.

Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratory protection. Remove PPE properly and wash
hands.
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ACTTVTTY HAZARD ANALYSTS (ArrAl 6
Sub surfac e Chara c tetization

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roser Mareotto. CIH

Job Steps Possible llazards Protection Against Hazards
4. Ifradiological

contamination is
detected, dispose of
core.

Lifting of materials could
cause strain to worker.

Use proper lifting techniques such as keeping the back
sfraight, lifting with legs" limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds, use two people to lift.

Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratory protection. Remove PPE properly and wash
hands.

Collect sarrples from
core.

5 . Worker could experience
strain from use of tools.

Inspect all tools for damage before use. Do not use
damaged tools (mark and tag "out of service"). Maintain
steady pace and follow rest periods given on job. Select
hand tools to minimize following stessors: chronic
muscle contaction or steady force; exteme or awkward
fingerArand/arm positions; repetitive forceful motions; or
excessive gripping, pinching, or pressing with hands and
finsers.

Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratory protection. Remove PPE properly and wash
hands.

Lifting of sampler could
cause iqjury to lower back.

Bend knees and use proper postwe and back support
while collecting sarrple. Use two people, if necessary to
extact samoler from soil.

Slip, trip, and fall hazards
could be present due to
boreholes.

Protect all o'pen boreholes as any open excavation ifleft
rmattended (on this project, all boreholes should be
filled before end ofday).

6. Perform downhole
geophysical
investigation.

Lifting ofprobe could cause
stain to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck ifneeded. For loads greater
tha'" 50 pounds, use two people to lift.

Slip, trip, and fall hazards
could be present due to
work area and open
boreholes.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards. Only walk on
surfaces that have the stength and integrity to support
employees safely. Avoid walking on riprap or other
uneven surfaces, ifpossible. Protect all open boreholes
as any op€n excavation if left unattended (on this
proiect, all boreholes should be filled before end ofday)

7. Decontaminate all
reusable materials
and equipment.

Lifting of equipment and
materials could cause stain
to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds. use two people to lift.
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ACTTVITY H.AZARD ANALYSIS (AHAI 6
Subsurfac e Chara c tetizatio n

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margofto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
Worker could be exposed to
chemical or radiological
contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respimtory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratory protection. Remove PPE properly and wash
hands.

Decontamination area may
become slippery.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards as feasible. Maintain
proper illumination in all work areas. If decontaminating
on plastic sheeting, use caution since plastic sheeting is
extremelv slinperv. Wear boots with eood haction.

Pack sarrples for
shipment.

Manually moving materials
and equipment could cause
strains.

Use proper lifting techniques such as keeping the back
straighg lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck when handling more than
one box at a time. Try to pack shipping boxes so that
each box does not exceed 50 pounds. For loads greater
than 50 pounds, use two people to carry.

Contents of sample
containers could leak,
causing exposure to worker
and possibly to people
handling shipping box.

Ensure that each container top is securely tightened.
Pack each container in a manner to prevent damage to
container during handling ofshipping box and during
transportation. Ensrue that boxes meet requted
packaging standards based on mode of tansportation
used for shipping.

Notes:

CIH - Certified Industial Hygienist
PPE - personal protective equipment
SHSP - Site-Specific Health and Safety Plan
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ACTTVITY HAZARD ANALYSTS {AHAI 7
filaste Profiling

Metal Debris Reef and Metal Slag Areas
Created bV: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Asainst Hazards
The purpose ofthis activity is to characterize, tansport, and dispose ofwastes generated during site characterization
activities. The wastes that will require sampling may include: 1) sediment generated during drilling activities, 2)
radiological devices, and 3) wastewater from decontamination. Wastes will be stored in drums on site or other
appropriate containers.

Place/pour waste
into containers (55-
gallon drunl roll-off
bin, and so forttt).

Lifting of wastes could
cause stain to worker.

Use proper lifting techniques such as keeping the back
staight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and equipment.
Use hand truck ifneeded. Ifpossible, do not create loads
greater than 50 pounds. If loads are greater than 50
oounds. use two peoole to lift.

Worker could be exposed to
chemical or radiological
contaminants.

Wear required PPE. Visual inspection and ambient air
monitoring will determine selection of PPE and respiratory
protection. Decontaminate exteriors of tools or buckets
used to transport wastes to containers. Avoid spills.
Ensure that spill cleanup supplies are available.

2. Load drums onto
vehicle.

Handling of drums can
expose worker to injury
(including, but not limited
to, stains, lacerations, and
pinch points).

Ensure that drums are individually and and properly
labeled and that labels are visible when drums are placed
on truck. Use truck that has "Tommy Liff' and move
drum using drum dolly onto lift. Ensure that drum is
secure and will not roll when lift is raised. Wheel drum to
appropriate location on truck for transport. Be sure to
evenly distribute load weight on bed oftruck. Secure
drums in place on the truck. If drums are loaded with
drum handling device attached to backhoe or excavator,
stand away from truck when drum is placed on truck.
Once drum is in place and "loader" moves away from
tuck, use drum dolly on truck to position drum. Avoid
placing pallets of drums on truck unless pallets can be
positioned where they will remain for transport. (It is very
difficult to move loaded pallets manually.)

Worker could be struck bv
vehicles.

Wear high-visibility reflective vests at all times in work
areas. Make eye contact with operators of vehicles. Post
an observer, as needed, when loading drums close to busy
steets. Use traffic contols or barricades, if necessary, to
keen traffic awav from workers.

3. Transport drums to
temporary storagc
location.

Drums mav leak. Inspect all drums prior to and following fansport. Have
spill cleanup supplies and equipment readily available.
Surface may become slippery. Wear work boots with
good traction soles. Avoid exposure to material. Wear
appropriate PPE. Clean up all spills immediately. Notiff
suoervisor.
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ACTTVTTY HAZARD ANALYSTS (AHAI 7
Waste Profiling

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Mareotto. CIH

Job Steps Possible Hazards Protection Against Hazards
Handling of drums can
expose worker to injury
(including, but not limited
to, shains, lacerations, and
pinch points).

If handling drums, use drum dolly, pallet on forklift, or
drum grabber attached to baclftoe or excavator to move
&ums into storage. If handling druflxi, inspect path that
drum must be moved over. Ensure that there are no ruts or
other obstacles that can cause drum to tip over or be
diffrcult to handle over surface fsing taversed. Place
drums in approved storage area. When manually handling
drulns, avoid placing hands between drums and pinching
fingers. Wear leather work gloves. If drums have to be
manually positioned, know how to "break and roll" drurn
Avoid manually positioning drums if at all possible. Only
one person should "break and roll" drum if necessary to
manually move drum without mechanical assistance.

Slip, trip, and fall hazards
could be oresent.

Maintain good housekeeping and proper illumination in
storage arca.

4. Store drums in
temporary storage
location pending
characterization.

Drums mav leak. Inspect all containers on a regular basis (weekly for non-
hazardous materials, daily for hazardous materials). Have
spill cleanup supplies and equipment readily available.
Surface rnay become slippery. Wear work boots with
good traction soles. Avoid exposure to material. Wear
appropriate PPE. Clean up all spills immediately. Notify
supervisor.

Remove cover of
containers for
sanqpling.

5 . Lifting drum lids rnay cause
rnjury, particularly to
fineers and hands.

Identify and avoid pinch points, such as placing hands
between drum lid and drum. Wear leather work sloves
when removing and replacing drum lids.

Worker could experience
stain from use of tools.

Inspect all tools for damage before use. Do not use
damaged tools (mark and tag "out of service"). Select
hand tools to minimize following stressors: chronic
muscle contaction or steady force; exteme or awkward
fingerihand/arm positions; repetitive forceful motions; or
excessive gripping, pinching, or pressing with hands and
fingers.

Containers could contain
atnospheric hazards, thus
exposing worker to vapors.

Before fully lifting container covers, place probe tbrough
small opening or at top of open b"ng and measure air
inside using a,PID or FID. If reading is less than 10 ppnr,
open cover and proceed with sarnpling. Ifreading is
greater than 10 ppn! remove cover slowly and stand back
to allow cover to ventilate. Measure air inside again after
5 minutes, and if readings are still above 10 pprq contact
the SHSS.

6. Collect sauple of
waste.

Worker could be exposed to
chemical or radiological
conkminants.

Wear required PPE. Visual inspection and ambient air
monitoring will determine selection of PPE and respiratory
protection. Decontaminate exteriors of sanple containers.
Avoid spills. Ensure that spill cleanup supplies are
available.
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ACTMTY HAZARD ANALYSIS (AHAI 7
Waste Profiling

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Aeainst Hazards
7. Replace conkiner

covers.
Replacing drum lids may
cause injury, particularly to
finsers and hands.

Use care when replacing drum lids. Wear leather gloves
whenhandling lids.

Worker could experience
stain from use of tools.

Inspect all tools for damage before use. Do not use
damaged tools. Mark and tag "out of service." Select
hand tools to minimize the following stessors: chronic
muscle contraction or steady force; exteme or awkward
fingerihand/arm positions; repetitive forceful motions; or
excessive gtipping, pinching, or pressing with hands and
fineers.

Pack sanples for
shipment.

Manually moving materials
and equipment could cause
stains.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisttng, and getting
help when moving bulkyftreavy materials and equipment.
Use hand truck when handling more than one box at a
time. Try to pack shipping boxes so that each box does
not exceed 50 pounds. For loads gteater tban 50 pounds,
use two people to carry.

Contents of sanple
containers could lealg
causing exposure to worker
and possibly to people
handline shioping box.

Ensure that each container top is securely tightened. Pack
each container in a manner to prevent damage to container
during handling of shipping box and during tansportation.
Ensure that boxes meet required packaging standards
based on mode of transportation used for shipping.

9. Decontaminate all
reusable materials
and equipment.

Lifting of equipment and
materials could cause strain
to worker.

Use proper lifting techniques such as keeping the back
shaight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and equipment.
Use hand truck ifneeded. For loads greater than 50
pounds, use two people to lift.

Worker could be exposed to
chemical contaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratoryprotection. Remove PPE properly and wash
hands.

Decontaminatior area lnay
become slippery.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards as feasible. Maintain
proper illumination in all work areas. If decontaminating
on plastic sheeting, use caution since plastic sheeting is
extremelv slipperv. Wear boots with eood taction.
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ACTTVTTY HAZARD ANALYSTS (AHAI 7
Waste Profiling

Metal Debris Reef and Metal Slag Areas
Created bv: Lisa Tolbert Reviewed by: Roger Marsotto. CIH

Job Stens Possible Hazards Protection Against Hazards
10. Load containers for

transport.
Handling of containers can
expose worker to injury
(including, but not limited
to, strains, lacerations, and
pinch points).

Ensure that drums are individually, and properly labeled
(new labels as appropriate based on analytical results) and
that labels are visible when drums are placed on truck.
Use truck that has "Tommy Lift" and move drum using
drum dolly onto lift. Ensure that drum is secure and will
not roll when lift is raised. Wheel drum to appropriate
location on truck for trarspod. Be sure to evenly
distribute load weight on bed of truck. Secure drurns in
place on the truck. If drums are loaded with drum
handling device attached to baclhoe or excavator, stand
away from truck when drum is placed on truck. Once
drum is place and "loader" moves away from truclg use
drum dolly on truck to position drum. Avoid placing
pallets of drums on truck, rrnless pallets can be positioned
where they will remain for transport. (It is very diffrcult to
move loaded nallets rnanuallv.)

Worker could be struck bv
vehicles.

Wear high-visibility reflective vests at all times in work
areas. Make eye contact with operators of vehicles. Post
an observer, as needed, when loading drums close to busy
streets. Use taffic contols or barricades, if gecessary, to
keep traffic away from workers.

Containers may leak. Inspect all containers prior to tansport. Have spill
cleanup supplies and equipment readily available. Surface
may become shppery. Wear work boots with good
traction soles. Avoid exposure to material. Wear
appropriate PPE. Clean up all spills immediately. Notify
suoervisor.

Notes:

CIH - Cerfified Industrial Hygienist
FID - flame ionization detector
PID - photoionization detector
PPE - personal protective equipment
ppm - pads per million
SHSP - Site-Specific Health and Safety Plan
SHSS - Site Health and Safety Specialist
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ACTMTY HAZARD ANALYSIS (AHAI I
Site Restoration

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Margotto, CIH

Job Steps Possible Hazards Protection Against Hazards
The purpose of this activitt is to restore the site, which consists of decommissioning auy open boreholes.
1 . Unload equipment

and materials.
Load could have shifted
during transport or be
poorly tied down, causing
load to be unstable.

If load has shifted or tie-downs are poorly installed, do
not stand near truck or load. If necessary, remove each
tie-down carefully and position heavy equipment on side
where tie-down is being removed to prevent load from
fallins on that side.

Lifting of equipment and
materials from vehicle could
cause sftain to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds. use two people to lift.

Cuts and abrasions could
occur while moving
equipment and materials.

Use leather gloves when moving objects with sharp
contact points.

Slip, trip, and fall hazards
could be present.

Visually inspect work areas and mark, barricade, or
eliminate slip, trip, and fall hazards. Only work on
walking/working surfaces that have the shength and
integnty to support employees safely. Openings 18
inches or more in diameter must be covered and marked.
All openings less than 18 inches in diameter and all
holes must be marked or barricaded.

Worker could be exposed to
oinch ooints.

Avoid placing hands close to moving machinery. Wear
sloves. as appropriate. Keep constantly alert.

2. Mix erout. Lifting of materials could
cause stain to worker.

Use proper lifting techniques such as keeprng the back
staight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds, use two people to lift.

Worker could be come into
contact with grout.

Avoid spills. Wear designated PPE. Remove PPE
properly and wash hands. Avoid generating dust.
Review MSDS for grout. If high in silica content, wear
dust mask when handlins dry grout.

3. Pourgroutinto
borehole to seal.

Lifting of materials could
cause strain to worker.

Use proper lifting techniques such as keeping the back
shaight, lifting with legs, limiting twisting, and getting
help when moving bulky/heavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 pounds, use two people to lift.

Worker could be come into
contact with srout.

Avoid spills. Wear designated PPE. Remove PPE
oroperlv and wash hands,

Grout could cause probe
rods to be slippery.

Wear gloves, as appropriate. Use exta caution while
removing rods and handling therrl as they are prone to
slio-

4. Finish boring at
surface with concrete
or asphalt, as
necessarv.

Worker could be come into
contact with concrete or
asphalt.

Avoid spills. Wear designated PPE. Remove PPE
properly and wash hands.
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ACTTVITY HAZARD AIiIALYSIS (AHA} 8
Site Restoration

Metal Debris Reef and Metal Slag Areas
Created by: Lisa Tolbert Reviewed by: Roger Marsotto. CIH

Job Steps Possible Hazards Protection Against Hazards
Decontaminate all
reusable materials
and equipment.

Lifting of equipment and
materials could cause strain
to worker.

Use proper lifting techniques such as keeping the back
straight, lifting with legs, limiting twisting, and getting
help when moving bulky/treavy materials and
equipment. Use hand truck if needed. For loads greater
than 50 oounds. use two people to lift.

Worker could be exposed to
chemical c ontaminants.

Avoid spills. Ensure that spill cleanup supplies are
available. Wear required PPE and respiratory protection
as specified in the SHSP. Visual inspection and ambient
air monitoring will determine selection of PPE and
respiratory protection. Remove PPE properly and wash
hands.

Decontamination area mav
become slippery.

Visually inspect work areas and marlg barricade, or
eliminate slip, trip, and fall hazards as feasible. Maintain
proper illumination in all work areas. If decontaminating
on plastic sheeting, use caution since plastic sheetrng is
extremelv slipperv. Wear boots with sood taction.

Notes:

CIH - Certified Industrial Hygienist
MSDS - Material Safety Data Sheet
PPE - personal protective equipment
SHSP - Site-Specific Health and Safety Plan
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ATTACHMENT 3

FORMS

Final Si&-Specific Health and Safety Plan
Metal Debris Reef and Metal Slag Arcas

Parcel E, Hunten Point Shipyard
DCN: FWSD-RAC-M-2236

CTO No. 0072, Revision 0, 06/29104
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DAILY BRIEFING SIGN-IN SHEET

Project Namdlocation:

Shifi:/Departmenr: Person Conducting Briefing:

l. AWARENESS (e.g., special EHS concerns, pollution prevention, recent incidents, etc,):

2. OTHER ISSUES (EHS Plan changeg attendee comments, etc.):

3. ATTEIYDEES (print Name):

I 2 t .

z. 22,

a t )

4,

25.

o. 26.

7. 27.

8. 28.

9. 29.

10. 30.

l l 3 t .

12. 32-

t3. 33.

14. v-
t i 35.

l6- 36.

17. 37.

t8. 38-

19. 39.

20. 40.-r
Atrxhot I Fdms ftr 8* Wid6 n$ &



Daily Briefing Sign-ln Sheet (Continued)

4 l 56.

47 57.

a ) . 58.

44 59

45 60.

46. o l

62.

48. 63.

49. 64

50. 65.

5 1 . 66.

52. 67.

53. 68.

54. 69.

55- 70.

Give completed documentation to ESO.

tu*hoa3 Fdc 6. A& wir6 nb dc



Site:

Date:

OFS No.:

Task:

Person Providing Briefin g:

TOPICS:

o Site SHSP
o Chemical Hazards
o Equipment Hazards
o Electrical Hazards
e Heat Stress

SITE SAFETY BRIEFING FORM

Time:

Healtb/Safety Officer:

PERSONS IN ATTENDANCE:
(Name/Organization)

Personal Decon tamin ation
Personal Hygiene
E mployee Rights/Responsibilities
Hazard. Evaluations
Emergency Response procedures

PERSONS IN ATTENDAITICE :
(Name/Organization)

a

o

a

a

O

NOTES/COMMENTS:

t
AudDd i Fdhs 6, &$ Wid6 ne.&



FIELD TEAM REVIEW SHEET
Each field team shall sign this section after site-specific training is completed and before beingpermitted to work on-site.

I have read and understand this Bae-wide Health and Safety plan for HUNTERS poINT
SHIPYARD, SAN FRANCISCO, CALIFORNIA.

I will comply with the provisions contained herein.

Print Name Signature Date

I

Arr&bDsr I Fdms tb. hs. W;d6 ne &



MEDICAL DATA SHEET

Project:

Name:

Home Telephone Number:

Home Address:

Age: Height: Weight: Blood Type:

Name of Emergency Contact:

Telephone Number of Emergency Contact:

Drug or Other Allergies:

Particular Sensitivities :

Do you wear contact lenses?

Provide a checklist of previous illness or exposures to hazardous chemicals:

What medications are you presently using?

Do you have any medical restrictions? If yes, explain:

Name, address, and phone number of personal physician:

. l
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INCIDENT SKETCH

]
I

l ,  :

l

t  " - - - - " " - -
I
I

:
!

I. ' - " " i  -

I
I
!

Write in steet ftrmes and ifpossible, the
points of the compass.

Ifa sketch appears on a police report or
insurance forrq this need not be
completed. Attach the other report.
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INVESTIGATIVE REPORT

DATE OF INCIDENT: DATE OF INVESTIGATION REPORT:

I
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EXAMPLES OF IMMEDIATE CAUSES

SUBSTANDARD ACTIONS I SUBSTANDARD CONDITIONS

I. OPERATINGEQUIPMENTWITHOUTAUTHORITY I I. GUARDSORBARzuERS
2. FAILURE TO WARN I 2. PROTECTIVE EQUIPMENT
3. FAILURE TO SECURE | 3. TOOLS, EQUIPMENT, OR MATERIALS
4. OPERATING AT IMPROPER SPEED I 4. CONGESTION
5. MAKING SAFETY DEVICES INOPERABLE I 5. WARNING SYSTEM
6. REMOVING SAFETY DEVICES I 6. FIRE AND EXPLOSION HAZARDS
7. USING DEFECTIVE EQUIPMENT I 7. POOR HOUSEKEEPING
8. FAILURE TO USE PPE PROPERLY I 8. NOISE EXPOSURE
9. IMPROPERLOADING I 9. EXPOSURE TO HAZARDOUS MATERIALS
10. IMpRopERpLACEMENT I to. ExTREMETEMPERATUREEXPoSURE
11. IMPROPERLIFTING I II. ILLUMINATION
12. IMPROPERPOSITIONFORTASK I 12. VENTILATION
13. SERVICING EQUIPMENT IN OPERATION I 13. VISIBILITY
14. I.INDER INFLI-IENCE OF ALCOHOL/]DRUGS
15. HORSEPLAY

l .
2.
a
J .

4.
5_

PERSONALFACTORS

CAPABILITY
KNOWLEDGE
SKILL
STRESS
MOTIVATION

JOB FACTORS

1. SUPERVISION
2. ENGINEERING
3. PIJRCHASING
4. MAINTENANCE
5. TOOLS/EQUTPMENT
6. WORK STANDARDS
7. WEARAND TEAR
8. ABUSE ORMISUSE

Fatalities or hospitalization (admittance) of three or more individuals requires notification to OSHA within ! hours. Contact the
Dircctor, Health and Safety Programs or Direetor, ESQ Programs to make the notification. If unavailable, thc senior operations

on site should make the notification.

@ 3 f f f i  6rBewikB&.tu. l /?ds



Incident/Near Miss Report and Investigation Instructions

eneral: The incident report (pages I and 2) must be completed
within 24 hours. Do not delay the report if any information is
unlrrown. It can be provided later by revising &e Report.

Type of Incident: Check all that appiy. A High Loss potential
(Near Miss) incident is one that does not result in loss, but under
slightly different circumstances, could have resulted in an OSHA
Recordable injury, spiil, release, permit exceedence, fire, or
vehicle/properfy damage in excess of $500. All High Loss
Potential (Near Miss) incidents are to be investigated.

General Information

ProjecUOflice: if the incident occurs on a delivery order
contract, give the contract/program name, DO# and location. If
the incident occurs on a C&E field projec! give the Office
location managing the project as well as the projecllocation.

Report No.: Optional numbering field for officeVprojects.

TTF'W Supervisor: The TTFW supewisor responsible for
the work effort involving the incident. Do not give a
subcontractor supervisor or craft foreman name_ If a TTFW
Supervisor was the Affected Employee, this field should
contain the name of his or her supervisor. The Supervisor is

I ptoJcL. su-prrvrsur rf rne rncroenr nappens on a pro1ect, or
IIe adminisEative supervisor if the incident happens in the

office- E.g., a geologis! acting as an FOL gets injured on a job
site, or in a motor vehicle in the coruse of project work. The
FW Supervisor is most likely the Project Manager- If the same
geologist gets injured lifting a box in his office, the FW
Supervisor is likely the Ofiice Science Lead.

Location of Incident: The specihc location on the projec! in
the office, or off-site location.

Weather Conditions: Temperature, precipitation, approxi-
nate wind speed and direction, cloud cover, relative humidity.
This information may be included in the description section,
and mrst be given in detail whenever it is a factor in &e cause
or iryacl, e.g, spill release, heat stress, windblownmaterial.

:...::i " .

Describe What Eappened: This section m$t be coryleted
in suffici€Ntt,.detail-...tol'adequately, describe the we,lrts and
conditions leading..rp to Cnd resulting from fte incidenr Try to
a$rwer tbe gcstions who, whaq wherc; when, and bow. This
information is thar used to determine why (cause). provide
details srrch as work objective, procedure being us€d, body
position, and PPE. Include diagrams or sketches for all
incidents involving vehicles/equipment and other incidsnts

,3[o" they aid in providing detail or perspective. Consider

.t|"*t 
photognphs- Follow the guidelines in Practical Loss

Conhol Leadership. and consider the impact of each of the
following:

P - People
E - Equipment
M -Material

E - Environment

To do an effective job, a visual inspection of the scene is usually
necessary along with private interviews of affected employees
and wihresses.

Where appropriate, use terrns indicating the fype of contact,
e.g., sfuck by; sfuck against; fall from elevation; fall on same
level; caught in; caught between or under; caught on; contact
with; overstress; equipment failure; environmental release;
lue.

Affected f mplovee fnformation

TTtr'W Xmployee: Direct hire, wbether professional, admin-
istrative, or craft; full-time or part-time; permanent or
temporary- If the affected employee is not a TTFW enployee,
give the name of the errployer and business relationship (e.g.,
client subcontractor) in the description section above.

Hours Worked on Shift Prior to the Incident: Only include
the arnount of time the employee worked that shift or day prior
to the incident.

Years with TTI'W: For TTFW errployees, give the number
of years employed with TTFW. If the errployee has worked
for TTFW for less than a year, do not write <1. Give the
.nswer in fraction of year, or specif, the number of months,
e.g.,0.1 or I month.

In i urv/Illness Information

Nature of Injury or Illness: If the incide,ut resulted in an
qluy or illness, give a brief description of the body part
affected and t,ape of injury or illnesq c.g., fractued thumb, left
hand; carpal tulnel spdrome, righthand

First Aid Provided: First Aid is any tea&nt that docs not
have to bc provided by'a health carc professional ev€o if it irr,
E.g., a laceration that is cleaned and bandaged in a clinic may
constitute first ai4 ifsutures arc not given

lVill the Injury Result In:. Do not delay the report if this
information is unknown.

Alr.iod I fds h. Bas€ Wid6 nE.da . l/?Aq



Medical Treatment Information

s Medical Treatment Provided? Medical treatrnent is that
tment that must be provided by a licensed medical

practitioner, e.9., sutures, prescription medication, etc.

Type of Treatment: This information is important in
determining OSHA recordability, since some forms of
treatrnent would not constitute a Recordable case (e.g., one-
time adminisfration of prescriptions, negative diagnostic
exams). Attach a copy of the treating professional's
statemenl/work release.

Vehicle and Propertv Damage Information

VehicleiProperty Damaged: For vehicles, indicate VIN and
whether it is company owned or leased, business trip rental
(Avis) or owned by others.

Description of Damage: Be specific as to the identiry of
damaged part location and extent_

Spill and Air Emissions Information

Substance Spilled or Released: For pure substances, list
materials by common name/chemical. For wastes, indicate
waste code. For mixtures or contaminated media, provide
qtaminant name, CAS No., concentration.
I
! Exceeded? Repodable quantity. Contact your ESe
representative for guidance. Specifu the Re for the material,
whether you answer yes or no.

Reportable to Agency? If yes, specify the federal, state or
local agency that must be provided with verbal and/or written
notification.

Written Report? Answer yes if the release requires a written
report to be filed and note the time frame.

Response Action Taken: Describe the mitigation efforts, as
well as any repods nrade, beyond initial notification-

Permit Exceedence

Tlpe of Permit: List name of permit including the agency
,, natne $rh€tre applicable (e.g, MDEg pSApCA NOC)

Date of Exceedence Specify date exceedence occured (e.g,
date discharge in excess ofpermit timits occurred)

Date First Knowledge of Exceedence: Specify date when
first knew there was an exceedence (i.e., date analytical

-'ryil;ffifrf"rffr 
be different from the date of the

Permitted Level or Criteria: List numerical discharge or
emission limit or narrative criteria specified in the permitle.g.,

20% opacity limit, Best Management practices (BMp)
implementation per SWPPp).

Exceedence Level or Criteria: Speciff actual numerical
discharge/ernission limit or narrative criteria which was
exceeded (e.g., 22o/o opacity, failure of BMps (silt fencing
collapse) per SWPPP)

Exceedence Duration: Specifu time frame by date and hours
(using military time) during which exceedence occurred.

See "SpilURelease Information" (above) for description of
remaining questions.

Persons Preparing Report

Employee's Name: The affected employee described on page
1 should review the report and sign here, as well as other
employees wimessing or involyed in the incident.

Supervisor's Name: The TTFW Supervisor must review and
sign the report indicating agreement. The TTFW Supervisor
and the Investigator (next page) should be the same person.

Inyestigative Report

Report No.: This is &e same as the project/office optional
repod number from page I of the Incident/Near Miss Report.

Date of fnvestigative Report: This date should be within 72
hours of the incident. In cases where the investigation is not
completed until a later date, submit the incomplete report
within the 72 hours, and a reyised report should be submitted
when the missing information is obtained_

Incident Cost: For all vehicle/equipment or property damage
cases, rn estirnated or achnl loss value must be entered. If an
estimated value is entered, the report must be revised when the
actual costs are known.

OSHA Recordables: This section should be corryleted in
consultation with the PESM. If it cannot be determined at the
fi'ne of the report, the PESM should consult with the Director,
Healft and Safef Programs and revise the report wben a
determination is made.

, :  :  r .  
. ;  

. , :  . :

No. of Restricted Days:;,,This relates to daf of rcstristed
work activity. notresUttions on motion orpnysical c.eOiUty.
If the employee is capable of doiqi his normal job fre day
after the qlury md thereafter, there are no restricted da1a,
even if the phpician indicates a phpical restriction. It does
not include the &y of the injury.

No. of Days Away from Work: The number of days after the
day of &e injury that the enployee was scheduled to work but
could not due to an occupational m;ury. If the treating
physician releases an errployee to retum to work, but the
employee chooses not lo come to work, do not count those

AlrbDor I :ms tu Be Witu ne & . l/?t6



Immediate Causes: Determine the immediate causes, using
the example on page 4. If one or more of the examples fits thi
circumstance, use those words in the cause description. This
facilitates statistical analysis of the incident database for
program evaluatior/modification. However, do not confine
your cause determination to the guide words. Explain, e.g.,
Improper Lifting - employee attempted to iift box by bending
at the waist and twisting while tifting. Be sure thar the incideni
description on page I is sufficiently detailed to support the
causal analysis in this section. An assumption of cause (e.g.,
improper lifting) from the injury (low back pain) is not
acceptable.

Basic Causes: Like the Immediate Causes, use the guide words
in the attachment whenever appropriate and explain. For
exarr4ple, irrproper motivation may be because the correct way
takes more time or effort; short cutting standard procedwe is
tolerated or positively reinforced; or the person thinks there is no
personal benefit to always doing the job correctly.

Note: The investigator is encouraged to reyiew the practical
Loss Control Leadership chapters on Causes and Efects of
Zass and Accident/Incident Investigation before dotng the

lsal analysis. As a check, the invJstigator rrny ,"fe. I th"
I7.A.T. Chart available from the pESM.

days. In this case the PESM should contact the Director,
Health and Safety Programs.

Remedial Actions: Include all actions taken or those that
should be taken to prevent recrurence. Be sure that actions
address the causes. For example, training (safety meetings)
may be a necessary response for lack of knowledge, but may
be inadequate for improper motivation. If completion dates
exceed the 72 hours reporting period, a revised report must be
submitted when all remedial actions are complete.

Persons Performing Investigation: The primary investigator
is the TTFW Supervisor in charge of the work where the
incident occurred. Others participating in the investigation,
such as the Project Manager, ESS, eC, site engineer, foremarl
etc. should also sign the report.

Management Review: The project or Office Manager and
the PESM or office ESC must sign the report indicating their
satisfaction with thoroughness of the investigation and the
report, and their concrurence that the action items address the
identified causes. This constitutes the peer review, and the
report, particularly the descriptiorl should be clear to readers
not familiar with the project or incident.

.l
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TETRATECH FW INC.

SITE SAFETY PLAN CHANGE APPROVAL FORM

N68711-98-D-5713

Date

CTO:

Amendment Number

Project Number:

Page Number:

Project Name:

Section of SIISP:

Change to read:

Reason for change:

Approvals:
Project Superintendent or Manager

U:\12-3t MtDoc@BStDtqs poirtwr|rmor I Fms f6 &s. Wid6 pt&.&



SAFETYINSPECTION CHECK LIST FOR CONSTRUCTION EOU,PMENT
(Including Crattes. De*ichs, end, Hoisting Eq:uiprr..ent)

5- ARE H€CESSARY pr-ArroRr{s. FoorwArxs, Ere, pRovro€D? (r33-oa,

ARE ACCESS SIEPS. PIJTFOR$S. ETC.. P8OVIDED IY'TH NON-SUP;ffi;(2..8.o31 (tt!.ot, rr-A.ta.

7. IS OPERATOR PROTECTEO AGAINST THE ELEYE}ITs. TALLING 08 FLYING OBJECTS.ANO SIHIL,AR HAZARDS? (rrg!!, ,ri-rr, {! ... rr.i.lr, rB!.2r,

r  l .

t2.

SWINGING LOAOS.

ffiOIRECTLY TO IHq HOTOR SI{AFT ON SOHE PARr OF ?}rE IRAIH GEAR" (,AC.O6I
15 I{€RE suFnC|Eltr GASLE rO AUOIV Trrro n LL LvRApS oF 

"AaL;Gffi;rvoRrfNc POSIIIOHS? trac.oTt
t5' ARE ̂{IEQUAIE HETDUGHTS. rAL-uGHTs Al*D TURN stcNolsffi

PROPER qpER*nfl€ -coNotTtolt? (tD.|.o", tan.r$
l4-  ot

(!er.21 lta2a tr_t-or) rr.e.orf

l5' oo wlNDsHlELgs HAVE l{lPrRs tN PRop€R opERAnNG coN$noN? (rr-a-ro, r8.A.ae}

AR€ REAR YIEW MIRRORS PROI4OED? (.l,.A.12,

.Iffi:1^t'a:tt.Rs 
coutPPED wrrH urc* oR on-iER offi

l fSPS iorm t5C-F
!  Aor  gO

!t

COHTRAC' NO.

E AND MAI(E CIF EOU'PMENT

Eefore any rnacbiDery or meebanized equipmeat is placed In use, lt sbarl be lnspeeted aod ;;

,i:::,:rj:"^1:,i:.T:::1..:*rt"l 
,o- be in good operarirg condirion. Records of resl, and

';;;;;"n:"::" check risr
;':.:.":io 

t;::':^:.-1':,::-1:.Y""*o: 
:r 

Eu 385-r-1, safery snd Eearrb Requirements uanuar.

I. ARE ADEOUATE AilO SERVICEASLE NRE EXNNCUISHERS PROVIDED? {'3J-O,'

7. ARf ALL IYIRE ROFE CA8IE5 IN 6OOD COHDIITON? (,?.AO1'

5.^RE}v|RgFoPE.socKETS'sPucEs. IH|MBtJ5AHDc! tP5ooEf f i
( t?.c.orl

4' ARg HooKs' SAFETY Noot(s' sHAcKLEs. Rtl'|Gs, Erc-, lN GooD coNotTloN? ttr.luoz, rr-A.o!!

E. ARE AII GISSSES '}I OPERATOTS COUPARIUEHT SATETT GLASS ANO 'N GOOO REPAIR?{ t trt5. tt j .t lr l la.lt,

9. rs su,'A'tf ACCESS pRoytDED ro LugRcAnoN porNrs? cle..{-r'

,olGtNAt DESTGNED EOUtpt{EHl? (trj-33, t8.c.s.,

€DIT ION OF  JO  S :P  85  IS P A I S E I o F J P A G E S



'l DRILLING EQUIPMENT
Contract Name and Number: Contractor/Subcontractor:

Government Inspector:

Contractor Inspector:

Equipment name and number:

1 . ls a copy of the mqlugl for ail driil ing equipment avaitabte? (16.M.02
2. Has a survey been conducted to identify overhead electrical hazards and
potential ground hazards and their locations identified in the site layout plan?
(16.M.03)

3. Does the hazard analysis contain copies of Material Safety Data Sheets for aii
fluids available? (16.M.03a)

4. Have all members of the drilling crew been trained the operation, inspection, and
ntaintenance of the equipment; the safety features and procedures to be used; and
overhead electrical lines and underground hazards? ( 1 6.M.04a
5. Does the drilling equipment have two easily accessible emergency shut down
devices (one for the operator and one for the helper)? (16.M.0b)
6. ls the equipment posted with a wqrning of electrical hazards? (16.M.06t
7- ls there a spotter or an electrical proximity warning device available to ensure safe
distances from power lines are maintained? (16.M.06b)
8. Before moving earth drilling equipment, has the travel route been surveyed for
overhead and terrain hazards, particularly overhead electrical hazards? (1b.M.07a)
9. ls equipment set-up in a stable m?nner, with cribbing if necessary? (16-h/Jga
10. Are outriggers being used in accordance with the manufacturefs
recommendations? (16.M.09b)
1 1. Are drill crew members prohibitedfrom wearing loose clothing, jewelry, or

12- Are being taken !o controtdust? (16.M.09i)
13. Are augers cleaned only when the rotating mechanism is in neutral and the

is stopped? (16.M.
14. Means shall be prwided to guard against employee contact wiin auger. (g[,lard
around the auger; banicade around the perimeter of the auger; electronic brale

device).  16.M.101

This checklist is based on EM 385-1-1, dated 3 September 1996, Use of tnis cnect<tist is ootional.



MACHINERY AND MOBILE EQUIPMENT
(BACKHOES, DOZERS, SCRAPERS, EXCAVATORS, LIFT TRUCKS, EtC.)

Contract Name and Number: Con tractor/Subcon tractor:

Government Inspector:

Contractor Inspector:

Equipment name and number:

Complete one checklist for each piece of equipment.

1. .ls the slow moving embrem used on all vehicles wniCn uy oesign move at 25 mpi
or less on public roads? (08.A.04)
2. Are initial and daity/shift inspection records availabtei lron^or and .02j
3,-Wheirmaciineryorequipmentisfoundtob"un"uf"@
affects the safe operation of equipment is observed, is the equipment immediately
taken out of service and its use prohibited until unsafe conditions have been
corrected? (16.4.03)
4- ls machinery or equipment operated only by designateo personnen 1t o,t.oay
5. Have inspections or determinations of road conditions and structures been made
in advance to assure that clearances and load capacities are safe for the passagaor

ng any machilgry or equipment? (16.A.06)
6.|reseatsorequa|protect ionprovidedforeachp; i@
equipment? (16.A.07a)

| . ' . . |s.equipmentoperat ingonstreetsandhighwayseq@
lqtfistrls, brake lights, back tight, and turn signats jvisibte'fiom fronr and rear)?
16.A.07b

8- _ls allequipment eq.uipped with operabte winasnieto wipers, ano oerrosting or
defogging equipment? (1 6.A.OZc)
9 .Doestheun i thaveanemergencybrakewhich* i t tu , to@
equipment upon brake failure? ls this system manually operable from the driversposition? (16,A.07d
10-lsa||maintenance(inc|udingpreventive'uintunff i
accordance with the manufacturefs recommendations and is it documented?

11' Has bulldozer and scraper blades, eno-toaoer uucGG, oump uooies, ano
similar equipment been fully lowered or blocked when being repair or when not in

12- Has adequate ventilation been provideO wfr
combustion engines is operating in encloseg areas?'tf'O.n,fZi
13. Are all vehicles which wifl be parked or moving slower nan normal traffic on
fgyt-ro^{s equipped with a yellowflashing light orhasher visible ftom au directions?

1z!__!9 all mechanized equipment shut down before and (16.4' .14
1f- Are alltowing devices used on anycomon.tionEequipEdisrructurarfy
adequate for the weight drawn and securely mounted? 1iO,t-tSay
16. Have the wheels been chocked or track mechanisms otocr"oZnf iGllrlfu
brake set when eguipment is parked on an incline? (16.4.12b)I This checklist is based on EM 385-1-1, dated 3 septemoei t gga Use of this checklist is ootionat.



r MACHINERY AND MOBILE EQUIPMENT

17. Are personnel prohibited from working or passing under or riding in the buckets
or booms of loaders in operation? (16.A.24)
18. Does the unit have a dry chemical or carbon-dioxide fire extinguisher with a
minimum rating of 5-B:C? (16.,4.26)
19. ls there an effective, working reverse alarm? (16.8.01)
20. ls there a signalperson or warning device when there is a danger to persons
from moving equipment, swinging loads, buckets, booms, etc.? ('16.8.02)

, rotating, or moving parts guarded? (16.B.03a
22. ls protection against hot surfaces, exhausts, etc., provided? (16.8.03b)
23. Are platforms, footwalks, steps, handlholds, guardrails, and toeboards
designed, constructed, and installed on machinery and equipment to provide safe

and accessways? (1 6.8.03d)
24. Are fuel tanks located in a manner to prevent spills or overflows from running
onto engine exhaust or electrical equipment? (16.8.04)
25. Are exhaust or discharges from equipment directed so they do not endanger

or obstruct operator vision? (16.8.05)
26. Are seatbelts installed and worn in all motor vehicles? t16.8.08)
27 . ls protection (grills, canopies, screens) provided to shield operator from falling
or f ly ing objects? (16.8.10 and .11
28. ls roll over protection provided? (16.8.12)
Comments:

I 

This checklist is based on EM 385-1-1, dated 3 September 1996. Use of this checklist is optionat.
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From: (Conn-acror)

(Sub-Conn-actor)

Conrract No. Ti t le

To: Contracring OfficerROlCC COTR

subj: SAFETY CERTIFI.ATT.N ()F ]rAcHrNERy AND MECHANIZED EeuIpMENT

Ref:  (a)  U,  S.  Armv Corps o i  En: : rnrr :s .  E\ .1 _rE- i_ l -  l
Saferv and Health Rcr.:,..:rrcmenrs \tanual

;"0. ::tff"T:H[o**"'ncatron 
()r r::-: inrncr" :rntr mechanrzed equipmenr- as required by reference (a) has been

a .  I den t r f i ca t ron  o l  equ romcnr

( t )

( 2 )

Date

(  J . '

( 4 )

Date

Date

Date

Date
(5)

2. The above lisred equipmenr Ts CERTIFI
coMpETENT pfRsoN uno * ouffi

Name- Titre. and sisnarure or comoerent mechanic making the inspecrion:

Name

Firm

Signarure

Copy ro:
Contracr File

Tirle



l* tnitiat Report

l- Follow-up Report

f- Final Report

Contractor Significant lncident Report (CSIR)

Contracting Activity/ROICC Office:'

Accident Classification:

[i tniury [i Fatality E Enrirsrment f] Procedural lssues lI Lessons Leamed

lli lllness E Property Damage lll Other.

Involving:

F Confined Space F Equip/Mrt Ver/Mat Handting (Heaw Construction Equip.) [ Hazardous Materiat

l- Crane and Rigging lI Equip/Mrt Ver/Mat Handling (Material Handling) lf Trenching/Excawtion

I- Divng l- Equip/Mrt Ver/Mat Handling (Man-Lift/Elerated Platform) f- waterfronUMarine

[- Demolition/Renoration l- Fallfrom Ladder f* fatt ftom Scaffold f

l- Electrical f Fallfrom Roof [- Fire

Other

Name (Last, First, Ml) Age: Sex:

Job Title/Description : Employed By:

Supervisor Name (Last, First, Ml) & Title: Was the person trained to perform this activity/task?

l- Yes I- t'to

What type of training was received (OJT,
classroom, etc)?

Date of the most recent formal training and topics
discussed?

. , . . " ^ .

Witness #1: Name (Last,  First ,  Ml): Job Title/Description :

Employed By: Supervisor Name (Last,  First ,  Ml):

Witness #2: Name (Last,  First ,  Ml): Job Tit le/Descri  pt ion :

Employed By:

Additional Witnesses: I- Yes [* No
(List any additionatwffnesses on a separate sheet and attach,)
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tnOirect Cause(s) of Accident:

@tre.occurrenceorprovideon.goingcorrect iveact ions:

Anticipated ComPletion Date:Corrective Action Beginning DatP:

lJ ewitaute and used r] Arailaole and not used II Not Required

F Not related to Mishap Il Wrong PPE for job

List PPE Used:

,  Model,  Serial#,  VIN#) Involved:

Was Hazardous Mater ial  Spi l led/Released?

Please List Hazardous Material(s) lnvolved:

Wno proviOed first aid or cleanup of mishap site?

Any blood-lcorne

Who?

pathogen exPosure, other than EMTs?

List OSHA and EM-385-1-1 standards that were violated:

Was site secured and witness Satements taken immediately? f* Yes [- l 'to



Severity of Injury/ll lness:

f- Fatality l- Lost Workday Case Inrolr,ing Days Away From Work

[- Temporary Disabillity f- Recordable Workday Case InrolVng Restricted Duty

l- Permanent Total Disability l- Otner Recordable Case [- Recordable First Aid Case

[- Permanent Partial Disability l- Non-Recordable Case [- No Injury

Estimated Days Lost: 'Estimated Days Hospitalized: Estimated Days Restricted Duty:

List Primary Body Part Affected: List Other Body Part{s} Affected:

Nature of Injury/lllness for Primary Body Part (Examples: Amputation, Burn, Hernia):

Type of Accident (Examples: Fall same level, Lifting, Bitten, Exerted):

Source of Accident (Examples: Crane, Carbon Monoxide, Ladder, Welding Equipment):

7-Gausii.Fadtor:si/E*fffrih";aihsrarei$b niie ip6lCiii:Iifiiaws,tiddf)',',it,:*tl,i,+4tiF# ffi ,
o Design - Design of facility, workplace, or equiprhent was a factor? l=- Yes [1l.to

. InspectionlMaintenance - Inspection & Maintenance procedures were a factor? F Yes f- tto

r  Persons Physical  Condit ion -  In your opinion, the physical  condit ion of the
person was a factor?

F Yes I- No

. Operation Procedures - Operating procedures were a tactor? [- Yes l- tto

. Job Practices - One or more job safety/health practices not being followed
when the accident occurred contributed to the accident?

l= Yes l- tto

o Human Factors - One or more human factors, such as a person's size or
strenqth contributed to the accident?

l: Yes l* tto

e Environmental Factors - Heat, cold, dust, sun, glare, etc., contributed to the
accident?

I- Yes f- No

. Chemical and Physical Agent Factors - Exposure to chemical agents, such as
dust, fumes, mist, vapors, or physical agents such as noise, radiation, etc.,
contributed to the accident?

l: Yes l- No

o Office Factors - Office setting such as lifting office furniture, carrying, stooping,
contributed to the accident?

l- Yes l- No

. Support Factors - Inappropriate tools/resources were provided to perform the
task?

f- Yes I- No

. PPE - lmproper select ion, use or maintenance of PPE contr ibuted to the
accident?

l- Yes I* No

.  Drugs/Alcohol -  In your opinion, were drugs or alcohol a factor? I- Yes f- tto

. Job Hazard A,nalysis - The lack of an adequate (|AW-EM-385-1-1 Sec 01.A)
activitv hazard analvsis was a contributino factor.

I* Yes f* tto

. Job Hazard Analysis - JHA was not site specific and/or did not address the type
of work/operations performed when the mishao occurred.

l* Yes f- No

r Management - A lack of adequate supervision contributed to the accident. l- Yes f* No

. Management - Inadequate information was provided at pre con meeting. f- Yes f- No

Contractor Significant Incident Report (CSIR)
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CONTRACTOR SIGNTFtcANT tNCtDENT REPORT (CSrR) TNSTRUCTIONS
Complete Sections Appropriate to Incident (Rev. 06102).

NOTE: THE ATTACHED CSIR FORM IS TO BE USED BY CONTRACTORS TO RECORD THE RESULTS
OF THEIR ACCIDENT/INCIDENTS INVESTIGATIONS AND SHALL BE PROVIDED TO THE
CONTRACTING OFFICER WITHIN THE REQUIRED TTMEFRAMES.

GENERAL. Complete a sepante report for each person who was injured in the accident. A report needs to be completed for all
OSHA recordable accidents, property damage in excess of $2000.00 (Ihis amount is for record purposes only. GOV is not required to
enter property damage reports into FAIR database if it is less than $10,000.00.), WHE accidents, or near misyhigh visibility mishaps.
Please type or print legibly. Appropriate items shall be marked with an "f in box(es), non-applicable sections shall be marked'N/A-. lf
additional space is needed, provide the information on a separate sheet of paper and attac*r to the completed form.

Mark the report
lNlTlAL - tf this form is being used as initial notification of a Fatality or High Visibility Mishap. The initial form is due within 4 hours of a
serious accident. A form marked'Follow-up'or'Final'is required within 5 days.
FOLLOW-LP - lf you are providing additional information on a report previously submitted.
FINAL - lf you are providing a completed report and expect no changes.

SECTION 1 - GENERAL INFORMATION

CONTRACTING ACTIVITY/ROICC OFFICE - Enter the name and address of the Contracting Office administering the contract under
which the mishap took place (e.9. ROICC MCBH. ROICC NORFOLK, PWC GUAM, etc.).

ACCIDENT CLASSIFICATION .INJURYIILLNESS/FATALIWPROPERTY DAMAGE/.PROCEDURAL ISSUES/-
ENVIRONMENTAULESSONS LEARNEDIOTHER - Mark the appropriate block(s) if the incident resulted in any of these conditions.

INVOLVING - lf the mishap involved any of the conditions listed under "lnvolving" mark the appropriate box(es). Specific questions
associated with each of these conditions are available from the Contracting Officer to assist you in your investigation. When these
questions are used they shall be attached as part of this report.

SECTION 2 - PERSONAL INFORMATION

NAME - Enter last name, first name, middle initial of person involved.
AGE - Enter age.
SEX - Enter M for Male and F for Female,
JOB TITLE/DESCRIPTION - Enter the job litle/description assigned to the injured person (e.9. carpenter, laborer, surveyor, etc.).
EMPLOYED BY - Enter employment company name of the person involved.
SUPERVISOR'S NAME & TITLE - Enter name and title of the immediate supervisor.
WAS PERSON TRAINED TO PERFORM ACTIVIWTASK? - For the purpose of this section "trained" means the person has been
provided the necessary information (either formal and/or on-the-job (OJT) training) to competently perform the activity/task in a safe and
healthful manner.
TYPE OF TRAINING - Indicate the specific type of training (classroom or on-the-job) that the injured person received before the
accident happened.
DATE OF MOST RECENT FORMAI- TRAINING/TOPICS DISCUSSED - Enter the month, day, and year of the last formal training
completed that covered the activity/task being performed at the time of the accident. List topics that were discussed at the training
identified above.

SECTION 3 -WITNESS INFORMATION

The fol lowing applies to Witness #1 and Witness #2:
WITNESS NAME - Enter last name, first name, middle initial of the witness.
JOB DESCRIPTION/TITLE - Enter the job title/description assigned to the witness (e.9. carpenter, laborer, surveyor, etc.).
EMPLOYED BY - Enter the name of the employment company of the witness.
SUPERVISORS NAME . Enter name of immediate suoervisor of the witness.
ADDITIONAL WITNESSES - Provide same information, as above, for each witnesses. Use additional pages if necessary.

SECTION 4 - CONTRACTOR INFORMATION

ryPE OF CONTRACT - Mark appropriate box. A,/E means architecVengineer. lf "OTHER" is marked, specify type of contract on line
provided.
CONTRACT NUMBER/TITLE - Enter cornplete contract number and tile of prime contract (e.9. N62477-85-C-0100, 184 Pearl City Hsg.
Revitalization ).
CONSTRUCTION INDUSTRIAL GROUP AND INDUSTRIAL TYPE - This is the type of construction that will be done at this project.

1. First, you must choose the Industrial Group. You have 4 choic€s to choose from: (NOTE! Review of the Industrial Types below
and knowing what the projects scope of work is will assist you in deciding what the lndustrial Group should be.)

Contractor Significanl Incident Report (CSIR)



a. Bui ldings
b. Heavy Industrial
c. Infrastructure
d. Light lndustrial

2. Once you have chosen the Industrial Group, you now select the Industrial Type.
chose the one you feel fits the projec{ most closely because on most pro,ects there

a. Buildings:

You have multiple choices under each Group,
won't be an exact match:

(1) CommunicationsCtr.
(21 Dormitory/Hotel
(3) High-rise Office
(4) Hospital
(5) Housing
(6) Laboratory
(7\ Low-rise Office
(8) MaintenanceFacilitY
(9) Parking Garage
(10) Physical Fitness Ctr.
{'l 1 ) RestauranVNightdub
(12) Scfrool
(13) Warehouse

Heavy Industrial:
(1) Chemical Mfg.
(2) Elecfical (Generating)
(3) Environmental
(4) Metals Refi ning/Processing
(5) Mining
(6) Natural Gas Processing
(7) Oil Exploration/Production
(B) Oil Refining
(9) Pulp and Paper

Infrastructure:
(1) Airport
(2) Electrical Distribution
(3) Flood-Control
(4) Highway
(5) Marine Facilities
(6) Navigation
(7) Rail
(B) Tunneling
(9) WaterMastewater

Light Industrial:
(1 ) Automotive Assembly/Mfg.
(2) Consumer Products Mfg.
(3) Foods
(4) Microelectronics Mfg.
(5) Office Products Mfg.
(6) Pharmaceuticals Mfg.

CONTRACTOR'S NAME/ADDRESS/PHONE NUMBER
(1) PRIME - Enter the exact name (title of firm), address, phone and fax numbers of the prime contractor-

iZi SUSCON1RACTOR - Enter the exact name, address, phone and fax numbers of any subcontractor involved in the accident'

SAFETY MANAGER'S NAME
(1) PRIME - Enter the name of the prime contractor safety manager.
(2) SUBCONTRACTOR - Enter the name of the subcontractors safety manager.

INSURANCE CARRIER
(1) PRIME - Enter the exact name/tiUe of the prime's insurance company. Policynumber not required.
(2) SUBCoNTRACTOR - Enter the exact name of the subcontractor's insurance company Policv number not required.

b.

SECTION 5 -  ACCIDENT DESCRIPTION

DATE OF ACCIDENT - Enter the month, day, and year of accident.
TIME OF ACCIDENT - Enter the local i ime of accident in mil i tary t ime. Example: 14:30 hrs (not 2:30 p.m.).

EXACT LOCATION OF ACCIDENT - Enter facts needed to locate the accident scene (installation/project name, buildingiroom number,

street, direction and distance from closest landmark, etc.).
DESCRIBE THE ACCTDENT lN DETAIL. Fully describe the accident in the space provided. lf propery damage involved, give

estimated dollar amount of damage and/or repair costs involved. lf additional space is needed continue on a separate sheet and attach

to this report. Give the sequence of events that describe what happened leading up to and including the accident. Fully identify

personnel and equipment involved and their role(s) in the accident. Ensure that relationships between personnel and equipment are

clearly specified. Ensure questions below regarding direct cause(s), indirect cause(s), and actions taken are answered. NOTE!

Review questions in Section 7 below before completing.
DIRECT CAUSE(S) - The direct cause is that single factor which most directly lead to the accident. See examples below.

INDIRECT CAUSEIS) - Indirect cause are those iactors, which contributed to, but did not directly initiate the octurrence of the accident'

Examples for Direct and Indirect Cause:
1. Employee was dismantling scaffold and fell 12 feet from unguarded opening.
Direct cause: Failure to provide fall protection at elevation



lndirect causes.' Failure to enforce safety requirements: improper training/motivation of employee (possibility that employee was not
knowledgeable of falt protection requirements or was lax in his attitude toward safety); failure to ensure provision of positive fall
protection whenever elevated: failure to address iall protection during scaffold dismantling in phase hazard analysis.

2. Private citizen had stopped his vehicle at intersection for red light when vehicle was struck in rear by contractor vehicle. (note
contractor vehides was in proper safe working cofrdition.)
Direct cause: Failure of contractor driver to maintain crntrol of and stop contractor vehicle within safe distance.
lndirect cause.' Failure of employee to pay aftention to driving (defensive driving)

ACTION(S) TAKEN TO PREVENT RE-OCCURRENCE OR PROVIDE ON€OING CORRECTIVE ACTIONS. Fully describe all the
actions taken, anticipated, and recommended to eliminate the cause(s) and prevent reoccurrence of similar accidents/illnesses.
Continue on back or additional sheets of paper if necessary to fully explain and attach to the complete report form.
CORRECTIVE ACTION DATES -

('1) Beginning - Enter the date when the conective action(s) identified above will begin.
(2) Anticipated Completion - Enter the date wtren the corrective action(s) identified above will be completed.

PERSONAL PROTECTTVE EQUIPMENT (PPE) - Mark appropriate box(es) and list PPE which was being used by the injured person at
the tirne of the accident (e.9. protective clothing. shoes, glasses. goggles, respirator, safety belt, hamess, etc.)
TYPE OF CONTRACTOR EQUIPMENT - Enter the Serial Number, Model Number and specific type of equipment inrolved in the
mishap (e.9. dump truck (off highway), crane (rubber tire); pump truck (concrete), etc.).
WAS HAZARDOUS MATERIAL SPILLED/RELEASED? - Mark appropriate block and list name(s) of any reportable quantities of
hazardous materials spilled/released during the mishap.
WHO PROVIDED FIRST AID OR CLEAN-uP OF MISHAP SITE? - List name(s) of individual(s) and employer, if known.
ANY BLOOD-BORNE PATHOGEN EXPOSURE, OTHER THAN EMT? - Mark appropriate block and list name(s) of individual(s) and
employer, if known.
LIST OSHA AND/OR EM 385-1-l STANDARDS THAT WERE VIOLATED. - Self explanatory.
WAS SITE SECURED AND WITNESS STATEMENT TAKEN IMMEDIATELY? - Mark appropriate block and list by whom.

SECTION 6 . INJURY/ILLNESS/FATALITY INFORMATION

SERVERIW OF INJURY/ILLNESS - Mark appropriate box.
ESTIMATED DAYS LOST - Enter the estimated number of workdays the person will lose from work. Update when final data is known.
ESTIMATED DAYS HOSPITALIZED - Enter the estimated number of workdays the person will be hospitalized. Update when final data
is known.
ESTIMATED DAYS RESTRICTED DUTY - Enler the estimated number of workdays the person, as a result of the accident, will not be
able to perform all of their regular duties. Update lvhen final data is known.
BODY PART(S) AFFECTED - Enter the most appropriate primary and when applicable, secondary, etc. body part(s) affected (e.9. arm:
wrist: abdomen: single eye; jaw : both elbows: second finger: great toe: collar bone: kidney, etc.).
NATURE OF INJURY/ILLNESS FOR PRIMARY BODY PART - Enter the most appropriate nature of injury/illness (e.9. amputation,
back strain, dislocation, laceration, strain, asbestosis, food poisoning, heart conditions, etc.).
TYPE AND SOURCE OF INJURY/ILLNESS - Type and Source Codes are used to describe what caused the incident.

(1) TYPE Code stands for an "Action" (Example: Worker, installing conduit, lost his balance and fell five feet from a ladder. Type
Code: Fell different levels".) Select the most appropriate Type of injury from the list below:

ryPE OF INJURY/ILLNESS

STRUCK
BYlAGAINST

CONTACTED
CONTACTED WITH (INJURED PERSON MOVING)
CONTACTED BY (OBJECT WAS MOVING)

FELL, SLIPPED, TRIPPED
SAME LEVEUDIFFERENT LEVEUNO FALL

EXERTED
LIFTED, STRAINED BY (SINGLE ACTION)
STRESSED BY (REPEATED ACTION)

CAUGHT
ON/IN/BETWEEN

EXPOSED
INHALED/INGESTED/ABSORBED/EXPOS ED TO

PUNCTURED, LACERATED
PUNCTURED BY/CUT BY/STUNG BY/BITTEN BY

TRAVELING IN

(2) SOURCE Code stands for an "object or substance." (Example: Worker, installing conduit, lost his balance and fell five feet from
a ladder. Source Code: "Ladder''.) Select the most appropriate Source of in.jury from the list below:

SOURCE OF INJURY/ILLNESS

DUST. VAPOR. ETC
DUST (SrLrCA, COAT, ErC.)
FIBERS
ASBESTOS
GASES
CARBON MONOXIDE
MIST, STEAM, VAPOR, FUME
WELDING FUMES
PARTICLES (UNIDENTIFIED)

BUILDING OR WORKING AREA
WALKINGMORKING AREA
STAIRS/STEPS
LADDER
FURNITURE
BOILER/PRESSURE VESSEL
EOUIPMENT LAYOUT
WINDOWS/DOORS
ELECTRICITY

Contractor Significant Incident Report (CSIR)



ENVIRONMENT CONDITION
TEMPERATURE EXTREME (INDOOR)
WEATHER (ICE, RAIN, HEAT, ETC.)

F|RE, FLAME, SMOTE (NOT TABAGCO)
NOISE
RADIATION
LIGHT
VENTILATION
TOBACCO SMOKE
STRESS (EMOTIONAL)
CONFINED SPACE

cnEtrrilcAl. puesrrc, erc.
DRY CHEMICAT . CORROSIVE
DRY CHEMICAL - TOXIC
DRY CHEMICAL - EXPLOSIVE
DRY CHEMICAL - FLAMMABLE
LIQUID CHEMICAL - CORROSIVE
LIQUID CHEMICAL- TOXIC
LIQUID CHEMICAL - EXPLOSIVE
LIQUID CHEMICAL - FLAMMABLE
PLASTIC
WATER
MEDICINE

MACHINE OR TOOL
HANO TOOL (POWERED: SAW, GRINDER, ETC.)
HAND TOOL (NON POWERED)
MECHANCIAL POWER TRANSMISSION APPARATUS
GUARD, SHIELD (FIXED, MOVEABLE, INTERLOCK)
VIDEO DISPLAYTERMINAL
PUMP, COMPRESSOR, AIR PRESSURE TOOL
HEATING EQUIPMENT
WELDING EQUIPMENT

tt*te.Ntl4Rre OBJECT
BOX, BARREL, ETC.
PAPER
METAL ITEM, MINERAL
NEEDLE
GLASS
SCRAP. TRASH, WOOD
FOOD
cLorHl NG, APPAREL,SIqES

MACHINE OR TOOL
HANDTOOL (POWERED: SAW, GRINDER, ETC.)
HAND TOOL (NON POWERED)
MECHANCIAL POWER TRANSMI SS ION APPARATUS
GUARD, SHIELD (FIXED, MOVEABLE, INTERLOCK)
VIDEO DISPLAYTERMINAL
PUMP, COMPRESSOR, AIR PRESSURE TOOL
HEATING EQUIPMENT
WELDING EQUIPMENT

INANIMATE OBJECT
BOX. BARREL, ETC.
PAPER
METAL ITEM. MINERAL
NEEDLE
GLASS
SCRAP, TRASH, WOOD
FOOD
CLOTHtNG, APPAREL, SHOES

VEHICLE
AS DRIVER OF PRIVATELY OWNED, RENTAL VEH.
AS PASSENGER OF PRIVATELY OWNED, RENTAL VEH.
DRIVER OF GOVERNMENT VEHICLE
PASSENGER OF GOVERNMENT VEHICLE
coMMoN CARRIER (AlRLlNE, BUS, ETC.)
AIRCRAFT (NOT COMMERCIAL)
BOAT. SHIP. BARGE

ANIMATE OBJECT
DOG
OTHER ANIMAL
PLANT
INSECT
HUMAN (VIOLENCE)
HUMAN (COMMUNICABLE DISEASE)
BACTERIA, vIRUS (NOT HUMAN COryIACf)

MATERIAL.HANDLING EQUIPMENT
EARTHMOVER (TRACTOR, BACKHOE, ETC.)
CONVEYOR (F.OR MATERIAL AND EQUIPMENT)
ELEVATOR, ESCALATOR, PERSONNEL HOIST
HOIST. SL{NG CHAIN, JACK
CRANE
FORKL{FT
HANDTRUCK ; DOLLY

PERSONNI PROTECTIVE EQUIPMENT
PROTECTIVE CLOTHING, SHOES, GLASSES, GOGGLES
RESPIRATOR, MASK
DIVING EQUIPMENT
SAFETY BELT, HARNESS
PARACHUTE

SECTION 7 -.CAUSAL FACTORS

Review thoroughli. Answer each question by marking the appropriate block. NOTE! lf any answer is yes, explain in section 5 above'

(1) DESIGN - Did inadequacies associated with the building or work site play a role? Would an improved design or layout of the.

"duipr*"t 
or figlities reduce the likelihood of simitar accidlnts? Were the tools or other equipment designed and iniended for the

task athand? -
(2) INSpECTION/MAINTENANCE - Did inadequately or improperly maintained eguipment, tools, workplace, etc-, create or worsen

any hazards that contributed to the accidentz worli uetter equipment, facility, work site or work activity inspections have helped

avoid the accident?
(3) PERSONS pHyslcAL coNDlTloN - Do you feel that the accident would probably not have occurred if the employee was tn
.good,'physical condition? lf the person involved in the accident had been in better physical condition, would the accident have

been less severe or avoided altogether? Was overexertion a factor?
(4) opERATloN pRocEDUReS - niu lack of or lnio"qr""y within established operating procedures contribute to ihe accident?

Did apy aspect of the procedures introduce any h,azard io, or. in"t"u"" the risk associated with the work process? Would

establishment or improvement of operating procedures reduce the likelihood of similar accidents?
(S) JOB PRACTICES . Were any of the provision ot in" S"t"ty and Health Requirements Manual (EM 385-1-1) violated? Was the

task being accomptished in a manner which was not in compliince wilh an established iob hazard analysis or activity Vl?ld . .
analysis? Did any established lob practice (including EM 3ti5-1-1) fail to adequately address the task or work process? Would

better Job practices improve the safety of the task?
(6) HUMAN FACTORS - Was the person under undue stress (either internal or external to the lob)? Did the task tend toward

overloading the capabilities of the person: i.e., did the job require tracking and reacting to many external inputs such as.displays'

alarms, or iignals? Did the arrangement of the workpLce tend to interfere with efficient task performance? Did the task require

reach strengths, encturanc€, agilit!, etc., at or beyoni the capabilities of the employee? Was the work environment ill-adapted to

the person? Did the person need more training, Lip"riun"", o, practice in doing the task? Was the person inadeguately rested to

perform safely?
iZ) eruVtnOrulUENTA,L FACTORS - Did any factors such as moisture, humidity, rain, snow, sleet, hait, ice, fog, cold, hea.t' sun

temperature changes, wind, tides, floods, currents, terrain; dust, mud, glare, pressure changes, lighting, etc., play a part in the

accident?



(8) CHEMICAL AND PHYSICAL AGENT FACTORS - Did exposure to chemical agents (either single shift exposure or long-term
exposure such as dusts, fibers, (asbestos, etc.), silica, gases (carbon, monoxide, chlorine, etc.), mists, steatn, vapors, fumes,
smoke, other particulates, liquid or dry chemicals that are corrosive, toxic, explosive or flammable, by-products of combustion or
physical agents such as noise, ionizing radiation, non-ionizing radiation (UV radiation created during welding, etc.) contribute to the
accidenUincident?
(9) OFFIGE FACTORS - Did the fact that the accident occurred in an office setting or to an office worker have a bearing on its
cause? For example, office workers tend to have less experience and training in performing tasks such as lifting office furniture.
Did physical hazards within the office environment contribute to the hazard?
(10) SUPPORT FACTORS - Was the person using an improper tool for the job? Was inadequate time available or utilized to
safely accomplish the task? Were less than adequate personnel resources (in terms of employee skills, number of workers, and
adequate supervision) available to get the job done properly? Was funding available, utilized and adequate to provide proper toots,
equipment, personnel, site preparation, etc-
(11) PERSONAL PROTECTIVE EQUTPMENT - Did the person fail to use appropriate personal protective equipment (gloves, eye
protection, hard-toed shoes, respirator. etc) for the task or environment? Did protective equipment provided or worn fail to provide
adequate protection from the hazard(sP Did lack of or inadequate maintenance of protective gear crntribute to the accident?
(12) DRUGS/ALCOHOL - ls there any reason to believe the person's mental or physical capabilities, judgment, etc., were impaired
or altered by the use of drugs or alcohol? Consider the effects of prescription medicine and over the counter medications as well
as illicit drug use. Consider the effect of drug or alcohol induced 'hangovers".

{13) JOB/ACTIVITY HAZARD ANALYSIS - Was a written Job/Activity Analysis completed for the task being performed at the lime
of the accident? lf one was made, did it address the hazard adequately or does it need to be updated? l{ none made, will one be
made? These may also need to be addressed in the Conective Actions Taken section. Mark the appropriate box. lf one was
made, attach a copy of the analysis to the report.
(14) MANAGEMENT - Did the lack of supervisor or management support play a part in the mishap? Mark the appropriate box.

SECTION - 8 OSHA INFORMATION - Complete this section if applicable

SECTION 9 - REPORT PREPARER

Providing a completed CSIR to the Contracting Officer is the PRIME CONTRACTOR'S RESPONSIBILITY. Enter the name, date
of report, title, employer, phone number and signature of person completing the accident report and provide it to the Contracting Officer,
or his representative, responsible for oversight of that contractor activity. NOTE! lf prepared by other than the Prime Contractor, a
person employed by the Prime Contractor must sign that they have reviewed and concur with the report and it's findings (e.9. company
owner, project supervisor/foreman, Safety Officer, etc.).

Contractor Significant Incident Report (CSIR)
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